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CERTIFICATION

Hewiett-Packard Company certifies that this product et its published specifications at the time of shipment from the
factory. Hewlett-Packard further certifies that its calibration measurements are traceable 10 the United States National
institute of Standards and Technology (formerly National Buregu of Standards), to the extent allowed by that
organization’s calibration facility, and to the calibration facilities of other International Standards Organization
muznbers.

WARRANTY

This Hewlett-Packard product is warranted against defects in maierials and workmanship for a period of three years from date of shipment.
Durtation and conditions of warranty for this product may be superseded when the product is integrated into {becomes a part of) other HP
products. During the warranty period, Hewlett-Packard Company will, at its option, either repair or replace products which prove to be
defective.

For warranty service or repair, this product must be returned to a service facility designated by Hewlert-Packard (HP). Buyer shall prepay
shipping charges to HP and HP shall pay shipping charges to return the product to Buyer, However, Buyer shall pay all shipping charges,
duties, and taxes for products returned to HF from anotber country.

HP warrants that its software and firmware designated by HP for use with a product will execute its programming instructions when properly
installed on that product. HP does not warrant that the operation of the product, or software, or firmware wifl be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, Buyer-supplied products or
interfacing, onauthorized modification or misuse, operation outside of the cavironmental specifications for the product, or improper site
prepamtion or maintenance.

The design und implementation of any cireuit on this product is the sole Tespunsibility of the Buyer, HF does not warrant the Buyer's cireuitry
or malfunctions of HP products that rosutt from the Buyer's circwitry, In addition, HP does not warrant any damage that ocenrs as a result
of the Buyer's circust or any defects that result from Buyer-suppiied products.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURFOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HERFIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HP SHALL NOTBE LIABLE FOR
ANY DIRECT, INDIRYECT, 3PECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TGRT. OR ANY OTHLER LEGAL THEOCRY.

NOTICE

The information contained in this document is subject Lo change without notice. HEWLETT-PACKARD (HP) MAKES NO WARRANTY
OF ANY KIND WITH REGARD T'0 THIS MATHRIAL, INCLUDING, BUT NOT LIMITED TO, IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.. HP shall not be liable for errors contained herein or for
incidental or consequential damages in connection with the furaishing, performance or use of this material. This document contains
proprietary information which is protected by copyright. All rights are reserved, No part of this document may be photocopied, reproduced,
or translated to apother language without the prioy written consenat of Hewlett-Packard Company. HP assumes no responsibility for the use
or reliability of its software on cquipment that is not furnished by HP.

Restricted Rights Legend

Use, duplication, or disclosure by the Government is subject to restrictions as set forth in subdivision (b}(3){ii) of the Rights in Technical
Data and Computer Software clause at 52.227-7013, Hewlett-Packard Company; 3000 Hanover Street; Palo Alto, California 94304

Herstellerbescheinigung Manutacturer’s Declaration
Hiermit wird bescheinigt, dass dieses Geréit/System This is to certify that the equipment HP E1300A/E1301A meets
HP BE1300A/11301A in Ubercinstimmung mit den Bestimmungen the radio frequency interference requirements of Directive FTZ
von Postverfigung 1046/84 funkentstértist, Der Deutschen Bun- 1045/84. The German Bundespost has been notified that this
despost wurde das Inverkehiringen dieses Gerdites/Systems an- equipment was put into circulation and has been granted the right
gezeigt und die Berechtigung 2ur Uberprfung der Serie auf to check the product type for conpliance with these requirements,

Hinhaltung der Bestimmungen cingersamt.
Additlonal Information for Test and Measurement Equiproent:

Zusatrinformation fiir Mess- und Tes(gerite: If test and measurcment equipment is operated with unscreened
Werden Mess- und Testgerite mit ungeschirmten Kabeln zables and/or used for measurcments on Open set-ups, the user has
und/oder in offenen Messaufbauten verwendet, so ist vom 10 assure thal under operating conditions the Radio Interference
Betreiber sicherzustelien, dass die Funk-Enistérbestimmungen Limits are still met at the border of the user's premises.

unter Belrichsbedingungen an seiner Grundsticksgrenze ein-
gehalten werden.
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Printing History

The Printing History shown below lisis all Editions and Upxlates of this monual and the printing date(s). The first printing of the manval is
Editien 1. The Edition number increments by 1 whenever the mannal is revised. Updates, which am Bsucd between Editions, contain
replacement pages 10 correct the curremt Bdition of the manual. Updates are aumbered scqueatially stasiing with Update 1. When a new
Edition is created, it contains all the Update information for the previcas Bdirion. Each new Edition or Update also includes a revised copy
of this prinling history page. Many prodect updates or revisions do ant require manual changes and. conversely, manual cotrections may be
done without accompanying product changes. Therefore, do not cxpect 4 one-to-one corsespondence betwaen product updates and manuat

updates,

£dition 1 (Part Numaber B130G-20001) ............... cvarenson. . September 1989
Edition 2 (Part Number E1300-50002) ........ e e, . September 1990
Edition 3 (Part Number E1300-900065) ........oviveniiiiiiiania November 1991

Trademark information
Microsoft® and MS-DOS® are U.S, registered trademarks of Microsoft Corporation.
IBM® and PC-DOS® are U.S. regisiered trademarks ol International Business Machines Corporation.
DEC® , VT100® , and VT220@ are registerced trademarks of Digital Equipment Carporation.
WYSE® is a registered trademark or Wyse Technology
WY-30™ is a trademark of Wyse Technology
Macintosh® is a registered trademark of Apple Computer [ne,

Safety Symbols

Instruction manual symbol affixed to i Alternating current (AC).
prfgducl. Indicates that the user must J—
refer o the manual for specific Warning i . §
or Caution information to avold personat Dizect current (DC).
injury or damage to the product. & Indicates hazardous volta
naicates aza us voltages,
+ Indicates the ficld wiring terminal that ' ’
= caies < N WITLD ¥ i
mustbe connected to can% ground bcfo;c WARNING  cansatientiontosn procedure, practice, or
operating the equipment”protects against consition that coutd cause bodily injury or
electrical shock in case of fault, deaih,
Franie or chassis ground terminal“typical- CAUTION Calisattention to a procedure, practice, Or
A oR 1 ly connects to the equipment’s metal condition that could possibly cause

rame.,

<amage to equipment or permanent loss of data,

WARNINGS

The following general safety precautions must be observed during all phases of operation, service, and repair of this product. Failure fo
comply with these precautions or with specific warnings elsewhere in this manual violates safefy standards of design, manuiacture, and
intended use of the product. Hewlett-Packard Company assumes no liabllity for the customer’s failure to comply with these requirements.

Ground the equipment: For Safely Class 1 equipment {(equipment having 2 protective earth terminal), an uainterruptible safety earth ground
must be provided from the mains power source to the product inpul wiring texminals or supplied power cable.

DO NOT operate the praduct in an explosive almosphere or jo the presence of flanumable gases or fumes.

For continued protection against fire, replace the line fuse(s) only with fuse(s) of the same voltage and current rating and type.
DO NOT usce repaired fuses or short-circuited fuseholders.

Keep away from live circuits: Operating personnel must not remove equipment covers or shields. Procedures involving the removal of covers
or shiclds are for use by service-trained personnel only. Under certain conditions, dangerous voltages may exist even with the equiprient
switched off. To avoid dangerous clectrical shock, DO NOT perform procedures involving cover or shicld removal unless you arc qualified
to do so.

DO NOT operate damaged equipment: Whenever it is possible that the safety protection features built into this product have been impaired,
either through physical damage, excessive moisture, or any other reason, REMOVE POWER and do not use the product vntit safe operation
can be verified by service-trained personnel. If necessary, return the product o a Hewleti-Packard Sales and Szrvice Office for service and
repair to ensure that safety features are maintained.

DO NOT service or adjust alone: Do not attenmipt internal service or adjustment unless another person, capable of rendering first aid and
resuscitation, is present.
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HP 75000 Series B Documentation

Manual Descriptions Installation and Getting Started Guide, Contains step-by-step instructions for
all aspects of plug-in module and mainframe installation. This guide also
contains introductory programming information and examples.

HP E1300A/E1301A Mainframe User’s Manual. Contains programming
information for the mainframe, front panel operation information (for the HP
E1301A mainframe), and general programming information for instruments
installed in the mainframe.

Plug-In Module User’s Manuals. Contains plug-in module programming and
configuration information. These manuals contains examples for the most-used
module functions, and a complete TMSL command reference for the plug-in

module.
Installation and Getting
Started Guide
Inst ications® Lsing the Mainframe front panel or pacer
Plug-in Module User’s Mainframe User’s
Manuals Manuals

* For Scanning Voltmeter Applications, refer to the HF B1326A/E1411A 5 1/2 Digit Multimeter
User’s Manual.

Suggested Sequence for Using the Manuals

iv
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Related Documents HP Instrument BASIC User’s Handbook. Includes three books: HP Instnument
BASIC Programming Techniques , HP Instrument BASIC Interfacing Techniques,
and HP Instrument BASIC Language Reference.

Using HP Instrument BASIC with the E1405. Contains information on the
version of HP Instrument Basic which can be installed in ROM in your E1405B
Command Modulc,

Beginner’s Guide to SCPL. Explains the fundamentals of programming
instruments with Standard Commands for Programmable Instroments (SCPI).
We recommend this guide to anyone who is programming with TMSL for the
first time, '

Tutorial Description of the Hewlett-Packard Interface Bus. Describes the
technical fundamentals of the Hewlett-Packard Interface Bus (HP-IB). This
book also includes general information on IEEE 4558.2 Common Commands.
We recommend this book to anyone who is programming with IEEE 4882 for
the first time.

IEEE Standard 488.2-1987, IEEE Standard Codes, Formats, Protocols, and
Coemmen Commands. Describes the underlying message formats and data types
used in TMSL. and defines Common Comimands. You may find this document
useful if you need to know the precise definition of certain message formats,
data types, or Common Commands. Available from: The Institute of Electrical
and Electronic Engineers, Inc.; 345 East 47th Street;

New York, NY 10017; USA

VXIbus System Specifications. Hewlett-Packard part number E1400-90006.

The VMEbus Specification. Available from: VMEbus International Trade
Association; 10229 N. Scottsdale Road, Suite E; Scottsdale, AZ 8§5253; U.S.A,
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Chapter 1:
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Chapter 3: Using the Display
Terminal Interface

Chapter 4: Using the
Mainframe
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Command Reference
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About this Manual

This mannal shows how to use the HP E1300/E1301 Mainframe and how to
operate and program instruments within the mainframe using SCPI (Standard
Commands for Programmable Instruments) commands and IEEE 488.2
Common Commands, For installation and configuration information refer to the
"HP 75000 Series B Imstaliation and Getting Started Guide”,

This chapter contains a mainframe description, discusses the instrument
concept, and contains introductory programming examples.

This chapter deseribes how to use the HP E1301A mainframe’s front panel
keyboard and display to operate instruments in the mainframe.

This chapter describes how to use a display terminal to operate instruments in
the mainframe,

This chapter shows how to use the mainframe’s Pacer, how to change the
primary HP-1B address, and how to synchronize internal and external
instruments using the mainframe’s Trigger In and Event Out ports.

This chapter contains information on downloading device drivers into
non-~volatile memory using both HP-IB and RS-232 connections.
&

This chapter shows some general concepts for operating instruments in the
mainframe using IEEE 4882 Common Commands and the HP-IB interface.

The command reference contains a detailed description of each System
Instrument command. It includes information on the choice of settings and
examples showing the context in which the command is used. It also contains
command references for the supported IEEE 488.2 Common Commands and
IEEE 438.1 HP-IB Messages.

This appendix contains a list of the Mainframe’s operating specifications.

This appendix lists SCPI error codes and messages for the System Instrument,
amd-_possible causes.

This appendix shows how to set-up a terminal for use with the Display Terminal
Interface described in Chapter 3.

This chapter shows you how to connect and operate the optional D.C. Power
module (E1300A Option 008).

This Appendix contains information on transferring binary files over an RS-232
interface. It includes information on how these files are coded for transmission.

vi
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Chapter 1

etting Started

Using This Chapter This chapter describes the HP E1300A/E1301A Mainframe, defines the
instrument concept, and explains how plug-in modules are designated as
instruments in the mainframe. This chapter also contains introductory
programming cxamples showing how to read and set the mainframe’s clock and
calendar. This chapter contains the following sections:

® Mainframe Description ...... ... iiiiiiiiiiiaa, 11

e Instrument Definition ....... oo iiiiiiiiiiiiiiaia 1-3

e Introductory Programming Examples .................... 14
Mainframe The HP E1301A mainframe contains a front panel keyboard and display; the
DESCI‘ipﬁO!‘I HP E1300A has no keyboard or display. Otherwise, there is no conceptual

difference between the two mainframes. Both maodels provide a terminal based
user interface (Display Terminal Interface) through the built-in, or optional
plug-ia serial interfaces. The frout panct keyboard and display are discussed in
Chapter 2 of this manual. The Display Terminal Interface is discussed in
Chapter 3.

The mainframe handles such high level operations as language translation of
TEEE-488.2 Common Commands and SCPI (Standard Commands for
Programmable Instruments) commands; module-to-module synchronization;
and memory management. When instalicd in the mainframe, SCPI-compatible
register-bascd plug-in modules behave as independent instruments operating
under control of SCPI commands and Common Commands. Plug-in modules
that are not SCPI-compatible must be programmed at a register level (see the
VXIREG:WRITE and VXLREG:READ? commands in Chapter 3 of this
manual for more information). Figure 1-2 shows the HP F1300A/E1301A
Mainframe’s A~ and B-size plug-in module slots, HP-1B" connector, RS-232
port, and input/output ports.

Optional Mainframe  The mainframe comes from the factory with 256 kBytes of non-volatile memory
Memory (RAM) for reading storage. You can install up to 2 MBytes of optional RAM.
The HP E1320A provides 500 kBytes while the HP E1321A provides 1 MByte of
memory. Optional RAM replaces the standard memory and is not in addition to
it (e.g. the mainframe with an optional 1 Mbyte module has 1Mbyte available).

* HP-1B is Hewlett-Packard's implementation of JEEE Std 483.1-1978,
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~Trig Out: Allows an instrument to outpat a negative-going pulse to indicate the
occurrence of some event such as closing a channel on a Switchbox Instrument.
The signal levels are standard TTL (OV to 5V). This pulse can be used to
synchronize external equipment to the instrument {see Chapter 5 for examples).
You direct the pulse from the appropriate instrument to the Trig Out port using
the OUTP:STAT ON command.

Pacer Out: Allows vou to output a square wave signal to trigger or pace external
equipment such as scanners or voltmeters. You can control the period of the
squarc wave signal and the number of periods output. The signal levels are
standard TTL (0V to 5V). Refer to Chapters 4 and 5 for more information on
the Pacer.

Event In: Allows an instrument to be armed or triggered from an external
negative-going signal. The signal levels arc standard TTL (0V to 5V), Use an
instrument’s ARM:SOUR:EXT command or the TRIG:SOUR:EXT command
to direct the Event In port to that instrument.

RS-232: Serial interface provides a user interface using a terminal or a
computer running terminal emulator software. The user interface provides the
functionality of the HP E1301’s keyboard and display. If present, the optional
IBASIC interpreter can be configured to controf the RS-232 port,

Figure 1-1. Mainframe Features
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Instrument SCPi-compatible plug-in raodules installed in the mainframe are treated as

Definition independent instruments cach having a unique secondary HP-IB address. As
shown in Figure 1-3, each instrument is assigned a dedicated error queue, input
and output buffers, status registers and, if applicable, dedicated mainframe
memory space for readings or data. An instrument may be composed of a single
plug-in module (such as a counter) or multiple plug-in modules (for a Switchbox
or Scarning Voltmeter [nstrument). In addition, the mainframe contains a
built-in instrument called the System Instrument which bas a Pacer for timing
external devices. The System Instrument also can control the built-in RS-232, as
well as up to seven optional HP E1324A plug-in serial interfaces.

Counter Instrument Scanning Vol ter Switchbex Instrument
. . Instrunent N
(singte module} (multiple modules? imulttiple modules)
g = T S 7 / / 7 ,«"’['(/J 7
/ firrar Ragister frror Register Error Register /
Status Registers Status Registecs Status Registers

Toput/Atput Buffers Input/Output Suffers Input/Output, Buffers ‘,/

Resding Mauory Reading Memory /

4

2 4
7

rnss;uv ]

% | T | MA TNFRAME )
/ System Instrument I i /
! | 7

| !
. | 2
V777777 o L7777 IIIIT vl
. L__J !
Pacer Out Port Re232 Event In Port Trigger Out Port

Clsoas 7t 2;

Figure 1-2. Instrument Concept
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Instrument Logical Instruments are identified by a logical address which directly relates to its
Addresses HP-IB secondary address. Instruments come from the factory with a preset
logical address. You can change the factory setting during installation (see the
“HP 75000 Series B Instaliation and Getting Started Guide" for instructions).

A single-module instrument must have its logical address set to an integer
multipic of 8 (0, 8, 16, 24, ... 240). In a multiple-module instrument, only one of
the modules has 2 logical address that is an integer nultiple of 8. The other
modules in the multiple-module instrument must have consecutive logical
addresses. For example, in a Scanning Voltmeter, if the voltmeter module has a
logical address of 16, the other moduies in that instrument must have logical
addresses of 17, 18, 12 and so on. The same applies to the System Instrument
who's logical addrcss fixed at 0. An HP E1324A plug-in serial interface
controlled by the System Instrument would be set to logical address 1. A second
HP E1324A would be set to logical address 2 and so on.

Instrument Secondary Ao instrument’s HP-IB secondary address is simply the logical address divided
Addresses by 8 (for a multiple-module instrument, the lowest logical address divided by 8).
For example, an instrument with a logicat address of 16 has a secondary address
of 02. The secondary address allows access to a particular instrument when
programming via HP-IB. {The System Instrument’s secondary address is 00 and
is the only address that cannot be changed).

Unassigned Modules  An unassigned module in an HP E1300A/E1301A Mainframe is one that does
not have a logical address that is a multiple of 8 (8, 16, 24...240) and is not part
of a Scanning Voltmeter or Switchbox configuration. You can only program
these moduies at the register level using the VXI!WRITE and VXI:READ?
commands (see Chapter 3 of this manual for more information on these

commands).
introductory This section shows how to send SCPI and Common Commands to the
prog ramming mainframe’s System Instrument and how to read data back. The following

assumes that you send the commands or read the data over HP-IB. To send

Examples SCPI commands or to read data, specify the:

® Computer’s HP-IB interface address

® Mainframe’s HP-IB primary address

¢ Ingirument’s HP-IB sccondary address.

® SCPI command string or Common Command

For instruments in the mainframe, the primary address is the same as the
mainframe address (i.c., the factory setting is 09). The instrument’s secondary
address is simply the logical address divided by 8 {e.g., logical addresses of 8, 16,
24, or 32, result in secondary addresses of 01, 02, 03, or 04, respectively).
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Example: Reading the Time

Example: Setting the Time

Exampile: Reading the Date

Exampie: Setting the Date

This program reads and prints the time from the System Instrument’s internal
clock. The computer used in the example is an HP Series 200/300 computer with
HP BASIC as the program language. The computer interfaces to the mainframe
using the Hewlett-Packard Interface Bus (HP-1B). The HP-IB interface select
code is 7, the HP-IB primary address is 09, and the HP-IB secondary address is
00 (System Instrument). Resulting in a combined address of 70900,

10 QUTPUT 70900;"*RST" Reset System Instrument using

Common Command

20 OUTPUT 70900;"SYST.TIME?" Send SCPI query command fo

. retumn time
30 ENTER 70900; HM,S Place hour in H, minutes in M,
seconds in §
40 PRINT H,M,S Print time
50 END
Typical response; +16, +15, +30  (4:15:30 PM)

Set the clock unsing the 24 hour hour,minute,second format. Execute the
following line to set the time to 14,00,00 (i.e., 2:00:00 PM).

SYST.TIME 14,00,00

This program reads and prints the date stored in the mainframe’s internal
calendar.

10 OUTPUT 70900;“SYST:DATE?" Send SCPI query command to

retin date

20 ENTER 70900; Y.M.D Place year in Y, month in M,

day i D
30 PRINT Y,M,D Print date
40 END
Typical mpoﬁse: +1989, +9, +16  (September 16, 1989)

Set the date using the YYYY, MM, DD format. Executing the following line sets
the date to 1990,1,13 (January 13, 1990).

SYST:DATE 1990,1,13

Getting Started 1-5
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Chapter 2

Using the Front Panel

Using this Chapter This chapter shows you how to use the HP E1301A Mainframe’s front panel
keyboard and display to operate instruments in the mainframe. It contains the
following scctions:

@ FrontPanetFeatures .....ooviieniniiiiiiiiiiiiinnan. 2-1
@ UsingMenus ... it 2-2
® Executing Commands ...........oioiiiiiiiiiiiiins 2-9
® KeyDescriptlons .. ..oiviiiniviiiririnaioneninriaanas 2-10
® InCaseof Difficulty . ....... ... .o i, 2-12
o Instrument Menus . ..ottt 2-13

Front Panel Figure 2-1 shows the front panel’'s QWERTY keyboard and the dedicated key

Features groupings. The tutorials in this chapter show how to use most of the dedicated
keys. See “Key Descriptions” near the end of this chapter for a complete
description of each dedicated key.

Display Control and

2.Line X 40 Character Display Menu Keys Editing Keys
AN yd
AN
@B v

N
Selgct an ingtrunent, / '
SYSTEM UCLTHYR  EWITCH IBASIC ‘

@m@mm@nmﬁmmgmm
) ) 6O ) £ £ [0) ] Conol Keys
s RN

1 3
/

Et3ma r.2.

QWERTY Keyboard

Figure 2-1. Front Panel Features

Using the Front Panel 2-1

www.valuetronics.com



Using Menus You can access a System Instrument menu and a variety of other instrument
menus {depending on installed instruments) from the front panel. These menus
incorporate the most used functions but do not provide access to all of the
instrument commands. If a particular function is not available from a menuy, you
can type the corresponding command string and execute it from the front panel.
See “Executing Commands” later in this chapter for more information.

When you sclect an instrument, you are assigning the keyboard and display to
that instrument. This means that any menu operations, commands executed or
recalled, errors displayed, etc. pertain only to that instrument. Front panel
operation of an instrument is independent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the front panel, you must select that instrument.

Select an instrument..
SYSTEM VOLTMTR SWITCH

W

Note: Typical instruments shown. Actual choices depend on installed instruments

Cioed. i F.2.2

Figure 2-2. Select an Instrument Menu

A 60-Second Menu  Following the power-on scquence or a system reset the display shows the Select
Tutorial aninstrument menu (see Figure 2-2) which lets you select one of the instruments
listed.

The menu keys are located directly below the display. To select a displayed
meny cholee, press the function key (f1 - £8) directly below the choice, This
chapter shows key labels in bold text.

e When there are more than five menu choices, an arrow appears on the
right side of the display. Press More to display the next group of choices.
By repeatedly pressing More you can display all groups of choices, After
you have displayed all groups of choices, pressing More again returas to
the first group of choices.

® When the display is requesting information (input prompt) such as Enter
the device’s logical address, just type the information and press Retura.

" Ifyou press the wrong menu key and do not want to enter the
requested information, you can escape the input prompt and stay at
the same mepu level by pressing ESC or Prev Menu.

1f you make an incorrect entry in response to an input prompt, the
top line of the display will show an error message. When this

happens, just select that menu choice again (f1 - £5 keys), re-type the
correct information, and press Return.

2-2 Using the Front Panel
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® Press Prev Menu to return to the previous menu within an instrument

menu or escape from an input prompt. Press Select Instr to return to the
Select an Instrument menu. Note that when vou leave an instrument and
return later, you return to the same menu location you were when you
left. In addition, any other displayed information (instrument responses
or commands being entered) will also be displayed when you return.

In addition to the menu keys, Clear Instr and Reset Instr are helpful
when operating an instrument. Clear Instr clears the instrument’s front
panel input and output buffers (remote buffers are not cleared) and
returns to the top level of the instrument menu. Press Clear Instr
whenever an instrument is busy, is not responding to front panel control,
or to abort a command being entered from the front panel. Reset Instr
clears zli front panel and remote input and output buffers and resets the
instrument,

Using the System  The System Instrument menu allows you to:

Instrument Menu

& Set or read the system HP-IB address

® Reset (reboot) the mainframe

® Display the fogical addresses of installed instruments
@ Display information about installed instruments

\
How to Set or Read the System HP-IB Address
t >
| SELECT 8N INSTRUNINT .. é%>
i SYSTEH
{— T
N
CONFIGT HP-IB “;>
N
P
SYSTER_8: <
RERD SET <i>
. e Tt e new HP_IB address. press .HPTWN ]
Typicai HP_I[G ada’r:\ess (range=1-3¢, e.g. B8} :
~ > e
SYSTEH. B: 459 $ SCPl cormmand used:
REED SET <> SYST COrM: GR [T ADDR<address>
c
SCPI cormand used: E13084 £.2.A
SYST. COMM: GPIG: ADOR?
e W,
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How1to Rgset the System

SELECT RN INSTRUNMENT. .
SYSTER

RESET é
BOP pomead ued:
DIAG 2T

Note: The RESET menu selection is equivalent to the DIAG:BOOT command which has the same effect as cycling power to the mainframe.
Pressing Reset Instr from the System Iastrument menu is equivalent (o executing the *RST command which resets the System Instrument.

MYARN

CONFIGT HP-IB

VAN
1

S
™

(7 .
How to Display Logical Addresses or Instrument information

SELECT AN INSTRURENT._
SYSTEN

{:n

COKFIGY HP-IB

STSTER.8:
LADBGS DEVICE

xd

Typical Logicat ,
Addresses  \ e~ Enter device’s

Y / logical addr=es fo g. &)

EYSTEM.#:58,.08,.+18

LADRS BEYVICE , { Ao

SCP! cammand o=aa: Manfacturee | ogicel Address of

M N e Cevice’s I P o
YX{: COW > DLATDT Logloal hﬂddrass CapB5=hp 3 Slot @ Davica
",

X / \

N, H
N H
SYSTEH.A: fa-:’ﬂ-'@4955.+55344--E.ﬂ".R!G- 1
y;
// // // ! H
. !
System Irmtrument’s i Sav
togical addrems :‘:aoi:} Dme,s_;I,Ot Ca! nl-C:

Dispiny ¢l (typical)

Mooy Memary Herrae 'Sah"—!.aif.
Spaze Offset{Hax) slzg(nr-&gxl Pags or Fail
; \

Dimplay #2 (typlocall i K {
{repeatedtly preea @w acesss) SYSTEN.®: ALS.HHADIREEGY, PHRAEEBRES . RERDY

Fle?
-F:!- f-i&?_im,:;zd Device’s Nare erc Secorwdary Addrese

Secordary Addeess » Logice) Address 3 8)

FARTAN /£

Ditplay 83 (typicai) S0 N /
SYBTERB: ** ¢, 7" 2L VOLTRTR INSTRLLED RT| SECORDRRY AO0R 1

{repeaiedly grase @ te accesa)

SCP! commard usea:

VXL: QO SIS P4 dadams EI3A T.%0

k #-1 inginalien the nurber i urknown /
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Using the Other The instrument menus atlow you to access the most-used instrument functions
Instrument Menus Ot to monitor an instrument (monitor mode) while it is being controlled from
remote, We'll use the Switchbox menu to show you how to use the instrument
menus. Menus arc available for many but not all instraments. See “Instrument
Menus”, later in this chapter, for more information on a particular instrument’s
menu. The Switchbox menu allows you to:

Open and Close Channels

Scan Channels

Display Module Type and Description
Monitor a Switchbox

Reset a selected switch module

¢ o @ o @

Seleciing the Switchbox  To sclect the Switchbox, press the function key (1 - £5) directly below the word
SWITCH in the “Select an instrument” menu. (¥ the “Select an instrument”
menu is not being displayed press Select Instr.)

Note Alfter you press the function key below the word SWITCH, the top line of the
display may show: “Select SWITCH at logical address: ” while the bottom line of
the display lists two or more logical addresses. This means more than one
Switchbox is installed in the mainframe. To select one of the Swilchboxes, press
the functicn key directly below the corresponding logical address.

The charts on the following pages show how to use the Switchbox menu. Keep
the following points in mind when using the menu:

® The card number identifies a module within the Switchbox. The module
with the lowest logical address is always card number 01. The module
with the next successive logical address is card number 02 and so on.

e The @ character is required preceding a channel list when executing a
Switchbox command from the front panel or remote. When entering a
channel list in response to a menu prompt however, do not precede it
with the @ character. Doing so causes a syntax error.

Using the Front Panel 2-5
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How to Open/Close Channels

Sothariox insirurent at log:.cal ado~zss 16
{Senoradary sddrsss = §I)

/
e

SWITCH_16: _
FONITOR OPEN OLOSE  SCRN  CRRD —p

) (3]

-
-

SHITCH.IG: ENTER CHANEEL LIST ~>.. . SHITOCH.16: ENTER CHANNEL LIST

Mans

T H

§ {
ENTER CHANNEL LIST ANC PRESS Return ENTER CHANNEL L1537 aND PRESS Return

o
(e g.. 192 for oranned 22 on card #1) (e.g.. 182 for chamel 22 on card #1)

SCP! eormend used:

SCP 2
l\ szw:zz;‘:n:?fisb OLOS <channs!_listy . )
4 N
How to Scan Channels
SUMITCH_18: o
MONITOR BRERN CLOSE SCAR CARD "9
SHITCHLLIE: _
SET AP STEP
i
PRESS f2 TO ADVANCE TO NEXT CHANMEY
SHITCH..1G: ENTER CHAMMEL LIST {i.e., trigger the instrument)

l Nl
ENTER CHANNEL ©IST AND PRESS Return e

(e.g.. 122:115 tec scar chanmels €0 to 15 on card #1)

corrand used:
TRIG

SCP! commands used:
TRIG: SOUR HOLD
SCANCohannei_Tist?

\_ INIT )

2-6 Using the Front Panel

www.valuetronics.com



How to Display Monitor Type, Description, or Reset Module

BHITOM.1B: ..
NOKITOR  OPEN CLOSE SCAN CRRG —>

@ e &6 & @

SUITCHLLIE: o l

TYPEY CESCRY RESET

| |

SUITCH. 16: ENTER CARD WUNSER SWITCH_1H: ENTER CARD NUFBER

H
ENTER CARD NUMBER AND PRISS Return ENTER CARD NJUMBER AND PRISS flztirn
(e.p.. 13w Yor card 1) Mode! therker (a.g. 35 For card wi)
[ ///Spr'i]) Nurier
7 7 SCPf command used:
SHITCH..16: HEMLETT-PACKRRD, E1345R.8.R, V8 SYST: CPONtrumbers
TYPE nescR

) 7
Modcty Ravision Code
SCPl command wacd:
SYST: STrPecrnumior?

1 EHITCH.1B: ENTER CRRD MUNBER

i
ENTER CARD NUMAER AT PRESS Reblurn
{o.g., 1 in fec zord ¢1)
3

BRITCHL16: 18 CHRENEL RELAY nux’
TYPE DESCR

SCPT command vsend: Ci308a £.2.0
SYST SOES P romambers
e v,
e - ™
~ How to Select Monitor Mode
}
SHITCH.18: . {
MOMITOR  OFZM  CLESE  SCRM  CARD — §
-
SHITCHLIS: ENTER CRRD NUMBER OR RUTO
]
EMTER CARD NUMBER =
TYPL AUFQ AND FRUSS RET7iseN
SHITCH. 16> CHRN: . . . . 4 . B . . . .
[ERG 42T .
ot
S0P coarmnds used:
BISP: MON: CARDCrvumbar >
DISE: MON: STAT N
£1Nes F.2.0
A\ J
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Monitor Mode  Monitor mode displays the status of an instrument while it is being controlled
from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using front panel menus, or by executing the
DISP:MON:STAT ON command from the front panel or by remote. (Executing
the remote DISP:MON:STAT ON command is the only way to assign the
display/keyboard to an instrument from remote.) Pressing most front panel keys
will automatically exit monitor mode and return to the instrument menu.
However, you can use the left and right arrow keys in monitor mode to vicw long
displays.

Note Enabling monitor mode slows instrumcnt operations. If the timing or speed of
imstrument operations is critical {such as making multimeter readings at a
precise time interval), you should not use monitor mode.

Table 2-8 shows the status annunciators that may appear in the bottom line of
the display in monitor mode. Some instruments also have device-specific
annunciators (see the plug-in module manual for more information).

Tabie 2-1. Monitor Mode Display Annunciators

Annunciator Description
mon The instrement is in monttor mode
bsy The instroment is executing a command
err An error has occurred (see “Reading Error
Messages” below)
srq A service request has occurred

Reading Error Messages  Whenever the display is showing the err annunciator, an error has occurred for
the instrument being monitored. You can read the crror message, although
doing so cancels monitor mode. To read an error message, press the following

keys:

RN
w
Lo
eSS
—<
o
——
n
N
S
—
PRy
%
brd
&

 omire ]

|

e

The error message will be displayed in the top line of the display. To see if
another error was logged, repeat the above keystrokes or press:

Frev

! Renall

| |

S

After you have read all the error messages, executing the SYST:ERR?
command causes the display to show: + 0 No error. After reading the error
message(s), press £1 to return to monitor mode.
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Executing From the front pancl, you can type and execute IEEE 488.2 Common
Commands {Sommands and $CPI Commands for the instrument presently selected by the
Select an instrument menu. (However, you cannot execute a command when the
display is requesting that you input information.) This is particularly useful for
accessing functions not availabie in an instrument’s menu. For example, the
System Instrument contains a Pacer that can be programmed to output a square
wave signal on the mainframe’s Pacer Gut port, From the System Instrument
meny, you can prograra the Pacer to output 10 square wave cycles with a period
of 1 second cach by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SQUR:PULS:CCUN 10
SOURPULS:PER 1
INFT i

TRIG:SOUR IMM

As another example, after selecting the Switchbox, suppose you must set up and
exceute a scan list with automatic advance (automatic advance is not available
from the menu}. You can do this by typing the following command string and
pressing Retwern (notice that by linking the commands together with a semicolon
and colon you need press Retura only once).

TRIG:SCUR WiM;: SCAN {(@100:105):INIT

Editing  The display editing keys (shown on the following page) allow you to edit
uscr-entered data or commands. When editing, the display is in insert mode.
That is, typed characters will be inserted into the string at the present carsor
position,
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Key Descriptions This section explains the function of each of the front panel's dedicated keys. 1f
a key is not functional in a particular situation, pressing that key does nothing
except to cause a beep. Users of the optional IBASIC interpreter should refer to
their IBASIC manmal set for additional editing functions.

Menu Keys

{[ o H THRU {! ® Selects the menu choice displayed directly above each key.

Returns to the Select an instnoment menu,

Returns to the previous menu level withio an instrument menu or escapes from
an input prompt. When you reach the top of an instrument’s meny, pressing
Prev Menu does nothing except to cause a beep,

i ;:3 The display can show a maximum of five menu choices at a time. When there are
more than five menn choices, an arrow appears on the right side of the display.
Press More to display the next group of choices. By repeatedly pressing Meore
you can display all groups of choices. After you have displayed all groups of
choices, pressing More again rcturns to the first group of choices.

{::_J Recalls the last command entered from the front panel. After recalling a
=" command, it can be edited or re-executed. You can recall from a stack of
previously executed commands by repeatedly pressing Recall Prev. When you
reach the bottom of the stack (the last line in the buffer), pressing Recall Prey
docs nothing cxcept to cause a beep. Pressing Shift with Recall Prey recalls the
last SCPI command generated by a menu operation, For example, reading the
time using the menus (SYSTEM, TIME, READ) generates and executes the
SCPI command SYST:TIME?. A recalled command can be executed by
pressing the Return key. You can also edit a recalled command before you
execute it.

Rewnit \i
J

Accesses commands in the opposite order to that of Recall Prev, Pressing Recall
Next does nothing until you bave pressed Recall Prev at least twice,

Performs the same fynction as Prev Menu.

Display Control &
Editing Keys

-

;. it (Right arrow key.) Moves the cursor one character space to the right while
B leaving characters intact. Use the right arrow key to scroll displays that are
fonger than the display size. Pressing Shift followed by the right arrow key
moves the cursor to the end of the line. Pressing CTRL followed by the right
arrow key moves the cursor 4 character spaces to the right.

‘l e i (Left arrow key.) Moves the cursor one character space to the left while leaving
characters intact. Use the left and right arrow keys to scroll displays that are
longer than the display size. Pressing Shift followed by the left arrow key moves
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the cursor to the beginning of the line. Pressing CTRL followed by the left
arrow key moves the cursor 4 character spaces to the left.

Erases the character at the present cursor position (for user-entered data only).

Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position to the
end of the input line (for user-entered data only). Pressing Shift followed by the
clear-to-end key erases the entire line and moves the cursor to the beginning of
the line,

’ shaft l Selects the upper-case alphabetic characters or the character shown on the top

half of a key. You can either hold down Shift while pressing another key or press
and release Shift and then press another key.

o l Sets all alphabetic keys to uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again.

Rescts only the selected instrument (equivalent of executing *RST). Reset Instr
also clears the instrument’s front panel and remote input and output buffers.
Reset Instr is the only front panel key that can affect an instrument being
operated from remote.

i o !» Clears the front panel input and output buffers (remote buffers are not cleared)

=== of the selected instrument and returns to the top level of the instrument menu.
Press Clear Instr whenever an instrument is busy, is not rgsponding to front
panel control, or to abort a command being entered from the front panel.

[[Retu—n Jg End of line. Enters your responses to menu prompts, Executes commands
5 entered from the front pancl keyboard.

Selects alternate key definitions. You can cither hold down CTRL while pressing
another key or press and release CTRL and then press another key. These
CTRL key sequences provide short-cuts for some menu key sequences as well as
additional functions not directly available from dedicated front panel keys. For
a complete list of all CTRL key sequences see table 3-3 in the next chapter.
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In Case of Difficuity

Problem:

Problemn Cause/Solution;

Error -113 undefined header error occurs after entering
data in response to a menu prompt.

For some commands used by the menus, the data
entered is appended to a command header. For
cxample, if you enter "1” as the port number for a digital
1/O module, the command ased is
DPIG:HAND1:MODE NONE where HAND1 indicates
the port number. If your entry was invalid or incorrect,
error -113 occurs,

Following the power-on sequence or system reset the
display shows:

Configuration errors. Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
bave been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. You can also check the logical
addresscs using the CONFI1G? -- LADDS branch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows: "instrument in local lockout”.
Menus seem o work but nothing happens when I reach
the bottom level or try to execute a command.

The front panel has been locked-out {HP-IB local
lockout). You can re-enabis menu operation by
cancelling local lockout (from remote) or by cycling
mainframe power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
(DISP:MON:STAT ON command) and the front panel
has also been locked out (HP-IB local lockout). Either
cancel the local lockout or exzcute

DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Prass any key to continue_

A hardware or software problem has occured in the
instrument preventing it from responding to front panel
control.

After selecting an instrument the display shows:

busy.

The instrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the front panel to access the instrument.

Display shows:

Instrument in use by another display,
Press any key to continue_

The instrument has already been selected from the
Display Terminal Interface. An instrument can only be
“attached” to one display at a time. At the terminal,
return to the “Select instrument™ menu, The instrument
can now be selected from the Front Panel,
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Instrument Menus This section contains charts showing the structure and content for all front panel
instrument menus. Also shown in the charts arc the SCPI or Common
Commands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

¢ SystemInstrumentMenu.........oviiiiiiiii i, 2-14
® SWItCHDOX MEOnt .. . it i icr e 2-16
e Scanning Voltmeter Menu ..o, 2-18
& HP E1326A 5 1/2 Digit Multimeter Menu ................ 220
# HP E1328A 4-Channcl D/A ConverterMenu ............. 2-21
o HP E1330A Quad 8-Bit Digital /OMenu ................ 2-22
@ HP E1332A 4-Channcl Counter/Totalizer Menu........... 2-24
e HP E1333A 3-Channel Universal Counter Menu .......... 2-26
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Chapter 3

Using the Display Terminal Interface

Using this Chapter This chapter shows you how to use the HP E1300A and HP E1301A
Mainframes’ Display Terminal Interface (terminal interface) to operate
instruments in the mainframe. The terminal interface uses the built-in RS-232
and/or the optional HP E1324A Datacomm Module to provide all of the
features of the HP E1301A’s front panel, plus comfortable keyboard position
and full screen display. It contains the following sections:

¢ Terminal Interface Features ... v iniivinnnn, 32
o UsingMenus ... ... i 33
& Executing Commands ....... PR G -13
@ General KeyDescriptions . ...ovveverienniiniecanernnas, 3-14
@ Using Supported Terminals ........... ..., 3-16
& UsingOther Terminals ..........oooiiiiiiii st 3-19
o InCaseof Difficulty ..........o i, 3-23
@ Instrument Menus ... ...t iiiiiiiiinenaes L3325
Note This chapter discusses using the display terminal interface. It assumes that you

have already connected your terminal and configured it to communicate with
your mainframe. For information on connecting and configuring your terminal,
refer to Appendix C in this manual,
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Terminal Interface Figure 3-2 shows a typical terminal interface display with its function labels

Features across the bottom of the screen. The first five function keys (f1 through f5) select
instrument menu choices. Function keys 6 through 18 provide menu control and
access to utility functions, The tutorials in this chapter show how to use most of
the menu control and utility function keys. See “General Key Descriptions™ near
the end of this chapter for a complete description of cach of these key functions.

r )
VOLTMIR_8: Instrument Label

+3.980B8BE+A37 Y
+2.119964E-881
+5 . 274897E-BAL
+5 . S95H74E-881
+4.523773E-801
+6.446466E-081

E =g i il g

Reas tuplt?
+9.9508800E+837
neas.onlt?

+9 ,980RBAE +B37
neas luvait?
+1.953125E-8683
neaslvolt?
+2.847318BE+888
abedef

-113, "Undef ined header
meas ivoltiac? P Input Line
+3.62169VE-#43 UV /

Text Qutput Area

e & < <«

—— Commanad Entry Line

weas fres?_

~— Prompt Line

Notes: 1. Example screens are from HP Advancelink terminat emulator,
2. Later screen examples are shown compressed (only 4 lines tall)
and may show only part of the screen width.

Figure 3-1. Typical Terminal interface Digplay
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Using Menus A System Instrument mena and a varicty of other instrument menus (depending
on installed instruments) are available from the terminal interface. These menus
incorporate the most used functions but do not provide access to the complete
functionality of an instrument. If a particular function is not available from a
meny, you can type the corresponding Common Command or SCPI command
string and execute it {rom the terminal interface. See “Executing Commands”
later in this chapter for more information.

When you select an instrument, you are assigning the terminal interface to that
instrinment, This means that any menu operations, commands executed or
recalled, errors displayed, ete. pertain only to that instrument, Terminal
interface operation of an instrument is independent from other instruments and
independent from the remote operation of the instrument. To operate another
instrument from the termiral interface, you must select that instrument.

Select an instrument.

4} SYSTEM ZUCLTHTR & SWITCH g IBASIC Jeslirrde 8 O :UTILS |

Note: Typical instruments shown, Actual choices depend on installed instrument

Figure 3-2. "Select an instrument” Menu

A 60-Second Menu  Following the power-on sequence or a system reset, the screen shows the Select

Tutorial an instrument menu (see Figure 3-2). This menu atlows you to select one of the
instruments listed.

The menu select and menu control function keys (usuaily labeled £1 - f8 on their
key caps) arc defined by eight function labels located across the bottom of the
terminal screen. Once you learn how these keys operate, using the menus is easy
(key labels are shown in bold text in this chapter):

To select a displayed menu choice, press the function key (f1 - f5) which
corresponds to the function key label,

@ When there are more than five menu choices, function key f6 becomes
labeled MORE. Press MORE to display the next gronp of choices. By
repeatedly pressing MORE you can display all groups of choices. After
you have displayed all groups of choices, pressing MORE again returns to
the first group of choices.

® Whenever the screen is requesting information (input prompt) such as
Enter the device’s logical address, just type the information and press
Return (may be Enter on a tcrminal emulator).

If you pressed the wrong menu key and do sot want to enter the
requested information, you can escape the input prompt and stay at the
same menu level by pressing ESC or PRV_MENU.

Using the Display Terminal Interface 3-3
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If you make an incorrect entry in response to an input prompt, the
bottom line of the Text Output Arca will show an error message. When
this happens, just select that menu choice again (fl - 1S keys), re-type the
correct information, and press Retwm.

Press PRV_MENU or ESC to return to the previous meny within an
instrument meny or escape from an input prompt. Press SEL_INST to
retutn to the Select an Instrument meau (see next item). Note that when
you leave an instrument and return later, vou return to the same menu
location you were when you left. In addition, any information below the
Text Qutput Arca will also be re-displayed when you return,

In addition to the instroment meny keys, CLR_INST, RST_INST and
SEL_INST are helpful when operating instruments. These and other
utility keys are accessed by pressing the UTILS key. See “Executing
Commanpds” for information on the RCL _.... keys in this menu.

CLR_INST clears the instrument’s terminal interface input and output
buffers (remote buffers are not cleared) and returns to the top level of
the instrument menu. Press CLR_INST whenever an instrument is busy,
is not responding to terminal interface control, or to abort a command
being entered from the terminal interface.

RST_INST clears all terminal interface and remote input and output
buffers and resets the instrument,

SEL_INST returns you to the Select an Instrurnent menu. Note that

SEL_INST is the key “under” the UTILS key. You can easily return to
the Select an Instrument menu by pressing 8 twice.

(
How to Access the Utility Keys
VOLTMTR_B:
VOLTHIR 8:
RRST_INSTZCLR INSTE g RZJSEERCRCL MENUZRCL_PREUG .
\— RCL NEXTESEL. INST]
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Using the System  The System Instrument menu allows you to:

Instrument Menu #® Set or read the system HP-IB address

@ Reset (reboot) the mainframe
@ Display the logical addresses of instailed instruments
e Display information about installed instruments

How to Set or Read the System HP-IB Address

Select an instrument._

)} SYSTEN =

i
{
i

OLTMTR & SWITCH ¢! IBa%IC |

»

SYSTEHM_@:

Enter new HP-IB address, press Return
(range = 1 through 30}

SCP! command used:
SYST.COMM.GPIB:ADDR <addr>

SYSTEW_@A:

SCPI command uged:
SYST.COMM:GPIB:ADDR?

Using the Dispiay Terminal interface 3-5
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How to Reset the System

Salect an instrument._

SYETEM sAOLTHIR £ SWITCH ¢

TIBASIC

SYSTEW_@:

ICONP 167 2 HP-1B g RS-232 ¢l TIME JRcjERs DATE 3 MORE g & UTILS |
;
H
é

SYSTEM_@:

Pross #1 to Reset

o . REEERRE i MORE g 3 UTILS |

Note: The RESET menu selection is equivalent to executing the DIAG:BOOT command which has the same
effect as cycling the maindrame’s power. Pressing AST_INST from the System Instrument menu s the
equivalent to sending the *RST command to the System Instrumerd,
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How to Display Logical Addresses and Instrument Information

Select an instrument,

P ZDEVICEE - . g ]

Eater device's logical address and press Return for individual

instrurnent information, or just enter one space and Return, for
information on all intruments.
SYSTEN_B:

{in this case, 8 was entered)

+8,+8,+32, +240

Logical address of selected device Instrument nams

SYSTEM @:

N
+8, +8, +4895, +65344, -1, +8,REG, A16 ,4HBOBABOAR , RHABARGBHA , READY, ™', ", ", "VOLTMIR
INSTALLED AT SECONMDARY ADDR 17

- \
P LebbS ZDEVICE S~ o 0 EaaweRs 3 - PRU MENUZ UTILS |

T HP-IB secondary address

Note: For a description of each fisid of the Instrument information, see
VXI:CONF:DLIS? in the SCPI Cornmand Reference section,
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Using the Other The instrument menus allow you to access the most-used instrument functions
Instrument Menus  or to monitor an instrument (monitor mode) while it is being controlled from
remote. We'll use the Switchbox menu to show you how to use the instrument
menus, Menus are available for many but not all instruments. See “Instrument
Menus”, later in this chapter, for more information on a particuiar instrument’s
menu. The Switchbox menu allows you to:

# Open and Close Channels

e Scan Channels

¢ Display Module Type and Description
& Monitor a Switchbox ,

® Resct a sclected switch module

Seiecting the Switchibox  To select the Switchbox, press the function key (f1 - f5) corresponds to the label
SWITCH in the “Select an instrument” menu. (X the “Select an instrument™ menu
is not being displayed press UTILS then SEL_INST )

Note After you press the function key for SWITCH, the screen may show: “Select
SWITCH at logical address: " while the screen labels show two or more logical
addresses. This means more than one Switchbox is installed in the mainframe.
To select one of the Switchboxes, press the function key for the logical address
key label.

The charts on the following pages show how to use the Switchbox menu. Keep
the following points in mind when using the menu:

e The card number identifies a module within the Switchbox. The module
with the lowest logical address is always card aumber 01, The module
with the next successive logical address is card number 02 and so on.

@ The @ character is required preceding a channel list when executing a
Switchbox command from the terminat interface or remote. When
entering a channel list in response to a menu prompt however, do not
precede it with the @ character. Doing 5o causes a syntax error.

3-8 Using the Display Terminal Interface
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How to Open/Clcse Channels

Switchbox instrument at loglecal address 32

/ {secondary address =04)

SWITCH_32:%

SWITCH_32:

Enter channel 1ist

T - I - R N |

SWITCH_32:
Enter channel list

OPEN <channel_list>

SCPI command used: \ Enter Channel List and press Return / SCPI command used:
CLOSE <channel_tist>

{e.p., 102 for channel 2 on card #1)
v

How 1o Scan Channeis

SWETCH_32:

-

ONITOR % OPEN € CLOSE [ 56n

\‘ Press f2 to advance 1o the next channe! in

the Scan List (i.e, to trigger the instrument.)

SUITCH_32:

Enter channel

Enter Channel List and press Return
{e.g., 100:115 to scan channeis 00 to 15 on cardd #1)

list

>

Using the Display Termina!l interface 2-9
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How to Display Module Type

, Description, or Reset Module

SWITCH_32:

MEEETE 23

1 SR

SWITCH_32:

 TYPE? 2 DESCR? &

IWITCH_32:

Enter card number

Enter Card Number and press Return

|

HEWLETT-PACKARD , E13454,8,4.43 .60

SCPi command used:
SYST:.CTYP? <card_number>

SWITCH_32:

SWITCH _3Z:

Enter card number

Enter Card Number and press Return

SCP1 command used:
SYST:CPON <card_number>

SWITCH_32:

Enter caré numbar

Enter Card Numbe

r and press Return

L

SUITCH _22:

16 Channel Relay

M DESCRY 6

L 1)
Fux SCPi command used;

R SYST:CDES? <card_number>

\.
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How to Select Monitor Mode

SUITCH_32:
WONITOR 3 OPEN & CLOSE 1 SCAN

SUITCH 32°
Enter card number or AUYD

1 - I R I
r—

Enter Card Number or type
AUTO and press Return

SWITCH_ 32:

C}um: & ) ) 2 3 ) 3.2 2 2 ] » ]
"o card 1
i

T e —

8CPIl commands usad:
DISP:MON:CARD <card_number>
DISP:MON:STAT ON

Monitor Mode  Monitor mode displays the status of an instrument while it is being controlled
from remote. Monitor mode is useful for debugging programs. You can place an
instrument in monitor mode using terminal interface menus, or by executing the
DISP:MON:STAT ON command from the terminal interface. Pressing most
terminal interface keys will automatically exit monitor mode and return to the
instrument menu. However, you can use the left and right arrow keys in monitor
mode to view long displays.
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Note

Reading Error Messages

Enabling monitor mode slows instrument operations. If the timing or speed of
instrument operations is critical (such as making multimeter readings at a
precise time interval), you should not use monitor mode.

Table 3-1 shows the status annunciators that may appear in the bottom line of
the screen in monitor mode. Some instruments also have device-specific
annunciators (see the plug-in module manual for more information).

Tabie 3-1. Monitor Mode Display Annunciators

Annanciator Description
mon The instrument is in mositor mode
bsy The instrument is exocuting a command
err An error has occurred (see “Reading Error
Messages” below)
s7q A service request has occurred

Whenever the screen is showing the err annunciator, an error has occurred for
the instrument being monitored. You can read the error message, although
doing so cancels monitor mode. To read an error message, type the following
SCPI command (followed by the Return key):

SYST:ERR?

The error message will be displayed in the botiom line of the Text OQuput Area.
To see if another error was logged, repeat the above command by pressing
UTILS, RCL_PREV, then Return,

After you have read all the error messages, executing the SYST:ERR?
command causes the screen to show: + 0 No error. After reading the error
message(s), press £ to return to monitor mode.
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Executing From the terminal interface, you can type and execute IEEE 488.2 Common

Commands Commands and SCPI Commands for the instrument presently selected by the
Select an instrumernt menu. (However, you cannot execute a command when the
screen is requesting that you input information.) This is particularly useful for
accessing functions not available in an instrument’s mean. For example, the
System Instrument contains a Pacer that can be programmed o output a square
wave signal on the mainframe’s Pacer Qut port. From the System Iasirnment
ment, you can program the Pacer to output 10 square wave cycles with a period
of 1 second each by typing the following commands and pressing Return after
each command (see Chapter 3 for more information on the Pacer).

SOUR:PULS:COUN 10
SOUR:PULS:PER 1
TRIG:SOUR 1MM
INIT:IMM

As anither example, after selecting the Switchbox, suppose you must set up and
execute a scan list with automatic advance {automatic advance is not available
from the menu). You can do this by typing the following command string and
pressing Return {notice that by linking the commands together with a semicolon
and colon you need press Return only once).

TRIG:30UR IMM;:SCAN (@100:105);:INIT

Editing  The screen editing keys (shown on the following page) allow you to edit
user-entercd data or commands. When editing, the screen is in insert mode.
That is, typed characiers will be inseried into the string at the present cursor
position.

Note The key labels shown are found on all HP terminals (except HP terminals
supporling ANSI terminal protocol). See “Using Supported Terminals” for
equivalent key functions on your terminal.
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General Key This section explains the function of each of the terminal interface’s menu, menu
Descri ptions control, and editing keys. If a key is not fonctional in a particular situation,
pressing that key does nothing except to cause a beep.

Menu and Menu
Control Keys

f through ) Label menu choices for corresponding function keys.

UTILS e | BEL INST | Returns to the Select an instrument menu.

an input prompt. When you reach the top of an instrument’s menu, the

Returns to the previous menu level within an instrument menu or escapes from
PRV_MENLU label disappears.

MORE The screen can show a maximum of five menu choices at a time. When there are
more than five menu choices, function key 16 becomes labeled MORE. Press
MORE to display the aext group of choices, By repeatedly pressing MORE you
can display all groups of choices. After you have displayed all groups of choices,
pressing MORE again returns to the first group of choices.

UTILS ety Recalls the last command entered from the terminal interface. After recalling a
command, 1t can be edited or re-execuled. You can recall from a stack of
previously executed commands by repeatedly pressing RCL_PREV. When you
reach the bottom of the stack (the last line in the buffer), pressing RCL_PREV
does nothing except 1o cause a beep.

UTILS e | RCL_NEXT | Accesses commands in the opposite order to that of RCL_PREV. Pressing
RCL_NEXT does nothing until you have pressed RCL_PREV at least twice.

-

— Recalls the last SCPI command generated by a menu operation. For example,
reading the time using the menus (SYSTEM, TIME, READ) generates and
executes the SCPI command SYST:TIME?. A recalled command can be
executed by pressing the Return key. You can also edit a recalled command
before you execuie it.

Performs the same function as PRV_MENU.

Editing Keys
{% ! (Right arrow key.} Moves the cursor one character space to the right while
leaving characters intact.
f ! . .
19 1 (Left arrow key.) Moves the cursor one character space to the left while leaving

characters intact.

Erases the character at the present cursor position (for user-entered data only},
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Erases the character to the left of the cursor (for user-entered data only).

(Clear-to-end key.) Erases all characters from the present cursor position 1o the
end of the input line (for user-entered data only).

Selects the upper-case alphabetic characters or the character shown on the top
half of a key,

fanmtssss i1
HEaiedi |
l foek H
e

Sets all alphabetic keys to uppercase (capitals); does not affect the other keys.
To return to lowercase, press Caps Lock again

\

instrument Control
Keys

s Resets only the selected instrument (equivalent of executing *RST). RST_INST
also clears the instrument’s terminal interface and remote input and output
buffers. RST INST is the only terminal interface key that can affect an
instrument being operated from remote.

G — Clears the terminal interface input and output buffers (remote buffers are not
cleared) of the selected instrument and returns to the top level of the instrument
menu. Press CLR_INST whenever an instrument is busy, is not responding to
terminal interface control, or to abort a command being entered from the
terminal interface.

Other Keys

End of line. Enters your responses to menu prompts. Executes commands
entered from the terminal keyboard (may be labeled Enter on your terminal
emulator).

Selects alternate key definitions. These CTRL key sequences provide short-cuts
to some of the menu sequences and also provide some functions not directly
available from dedicated terminal keys. Some alternate key definitions are:

CTRL R = Instrument Reset
CIRL C = Clear Instrument
CTRL D = Select an instrument menu,

For a complete list of all CTRL Sequences, sce Table 3-3 in this chapter. Users
of the optional IBASIC interpreter should refer to their IBASIC manual set for
additional editing functions.
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Using Supported
Terminals

The Display Terminal Interface supports several popular terminal brands and
models. This chapter will show you how to access all of the terminal interface

functions described previously using your supported terminal.

The Supported
Terminais

The following list names the supported terminals and shows where to go for
more information. If your terminal isn’t named in this list, see “Using Other

Terminals” in the next section.

@ HP 700/ .. i iiiiiiiirianiirearanscnnsears Menu tutorial
® HP 00/94 (it it ieicaeiainens Menu tutorial
® HPT00/2Z ... it ieieaaes See page 3-17
e HP 700/43 and WYSEWY-30™ ..........covun.. See page 3-19

The keyboard guides provided for the listed terminals may be removed or

copied, and placed near your keyboard while you go through the menu tutorial

sections.

3-16 Using the Display Terminal Interface

www.valuetronics.com



Using the HP 700/22 The HP 700/22 terminal emulates the DEC® VT100%® or vT220® terminals.
Some functions of the Display Terminal Interface have been mapped into keys
with other labels. A keyboard map is provided for each of the emnulation models.
Use these keyboard maps to help locate the terminal interface functions.

VT100® Key Map  The symbols shown in the upper left corner of key sach are now mapped with
the function labeled in the center of each key.

' Y
ey P2 Y Frs ) Fre )
1 2 i3 f4
\ J 2 A\ J L J
VE AT
5 6 i7 8
. W \, > L w L v
(4 Y (s (s (. )
Rell Next Insert Delete
Up Page Line Char
L y, \, A V. X, w
SR RE Y (s ) fewer )
- Rodl Prev Delete
| Down § POge ) L Line

Return
fo 1 ' , ™
RCL_PREV Clear
| ) Lina J L )
AN 7
£3455-01 VT100

Selecting VT100® Mode  To use the HP 700/22 in VT100% mode, press the Set-Up key and sct the

foliowing configuration:
Fields Value
Terminal Mode EM100, 7 bit Ctris
Columns 80
EM100ID EM100
inhibit Auto Wrap YES
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vT220% Key Map  The function keys that are normally labeled £6 through £i4 are now labeled:

) ) =)o) =)

Note Because the HP 700/22 keyboard has nine function keys in the center of the
keyboard, 14 is mapped twice

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of each key.

- ™
s ™ N
Select insert—~Here Remove
Delets Insert Delete
Line Line Char
L J . J L J
' ™y Y 4
Find B 3 h
Claar— Prev Next
£nd Screen Screen
\ y. \. W . J
- /
& "
. "
g
i f N Y f
; .
g L
i J L 4\
\.
£1408--DL VT220

Selecting v1220® Mode  To use the HP 700/22 in VT220% mode, press the Set-Up key and set the

following configuration:
Fields Value
Terminal Mode EM200, 7 bit Ctrls
Columns 80
EM100 1D EM220
Inhibit Auto Wrap YES
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Using the WYSE®  With the WYSE® WY-30™ terminal, some functions of the Display Terminal
WY-30™ Interface have been assigned to keys with other labels. Use this keyboard map to
help locate these funciions,

The symbols shown in the upper left corner of key each are now mapped with
the function labeled in the center of cach key.

r N .

(1 ] [z 1 {r3 Y e )
e1/15] | 12/16 1 L 13/¢7 ) | 14/18

\ \, " W AN J

. . N ™N 7 ™
7 8 9 _
not Delete | |Clear— not
used Char End used
., A N J “ .,

.

" ™ 7 N 7 w ' o)

S S ’
Insert Delate Clear not
L Line J L Line

et

¢ N ) - "y o
) 2 3 ENTER
not Copy | | Page
used Prt Up
L - \ et L. >, nof
(G Y (O A used
Print Page Page
Down
L — \, 7 ¥ y,
\. /
Ei1405-D¢ WrXa

Where two function key labels are shown, the one following the */" character is
accessed by pressing and holding the CTRL key while pressing the desired
function key (e.g. to access the 16 function, press CTRL-£2/(6).

US!I‘IQ Other This section discusses using terminals which are not on the Supported Terminals

Terminals list. Primarily this section is to help you use terminals which do not provide
programmable soft keys (function keys). Without this capability, a terminal can
not access the Display Terminal Interface’s menus. Instead, the terminal
interface provides a set of Terminal Interface Commands which allow you to
select instruments by name or logical address. Once selected, you can type
Common Commands or SCPI commands to the instrument. In addition,
keyboard accessible control codes provide display control for terminals which
may not have keys dedicated to those functions,
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What “Not Supported”  Strictly speaking, a terminal is not supported if it has not been rigorously tested
: Means  with the Display Terminal Interface. There are several HP terminals which may
be compatible with the terminal interface. Terminals such as the
DEC® v1100®, DEC® v1220%, and WYSE® WY-50™, or emulations of these
may also work properly with the terminal interface. If you have one of these
terminals, try i, Here 15 a list of terminals you should try.

HP 2302A

HP 2394A

DEC? vri00®

DEC® vr220®

WYSE® wy-50™

HP AdvanceLink terminal emulation software (configure as HP 2392A)

Testing Terminals for  Here is how you test an unsupported terminal for compatibility with the Display
Compatibility Terminal Interface:

1. Connect your terminal and configure its communication parameters to

match the mainframe’s serial interface (see Appendix C)

2. With your terminal turned on and set to “remote mode”, furn on the

mainframe. After the mainframe power-on self-test, the display interface
sends sequences of characters to your terminal which should cause it to
return its identification, If the terminal ID matches one in a list kepl by
the terminal interface, it will send character sequences to program the
function keys and their labels.

3.1f you now see the “Select an instrument” prompt and the “Select an

instrument” menu labels, your terminal is ready to try. Go to the
beginning of this chapter and try the menus.

4.1l you sce only the “Select an instrument” prompt without the “Select an

instruraent” memt labels, your terminal did not return a recognized ID.
To set the terminal type manually, type the Terminal Interface Command:-

ST HP (followed by Return for HP terminals)

ST vrm; Efol’mwcd by Return for VT100% emulators)

ST VT'ZZl;u(.foﬁowed by Return for v1220® emulators)

ST WYSgD (followed by Return for WY-30% emulators)
: .ST W&Slggﬂ (foliowed by Return for WY-50™ emulators)

NOTE You can type "ST" without arguments at the "Select an Instrument” menu. The
display terminal will attempt to identify the terminal that is connected. This is
particularly useful if you are hooking a terminal to a system which already has
power, since you do not need to cycle power and wait for the system to reboot.
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If you now see the “Select an instrument” menu labels:

Go to the beginning of this chapter and try the menus.
or
Turn the mainframe off and then on again.

Using a Terminal  You can still control instruments installed in your mainframe without using the
Without Menusg  tcrminal interface menus. In this case you will send Common Commands and
SCPI commands to your instruments by typing them on your terminal keyboard,
or through a coraputer interface.,

Selecting Instruments  To send commands Lo, and reccive responses from an instrument, you must first
: select that instrument. Two commands are provided to select instruments. They
are; ST {Select Instrument), and SA (Select Address). These commands only
work from the “Sclect an instrument” prompt. The commands can be typed in
upper case or lower case.

Si  SI selects an instrument by its name, exactly as it would appear in the “Select an
instrument” menu {sce Table 3-2). If your mainframe has more than one
instrament with the same name, follow the name with a comma () and the
desired instrument’s logical address. Here are some examples of SI commands:

si voltmstr (selects a volimeter instrument)

si switch (selects a switchbox instrument)

S SWITCH (same as above)

si switeh,16 {selects switchbox at logical address 16)

Table 3-2. instrument Names for the Sl Command

Menu Name Instrument
SYSTEM The System Instrument (built-in to the mainframe)
VOLTMTR HP E1326A Standalong, or HP E1326A Scanning
Veltmeter Modules
SWITCH Switchbox composed of one or more HP
Multiplexer Modules
DIG_1/O HP E1330A Quad 3-Bit Digijtal Input/Qutput
Maodale
IBASIC Optional IBASIC interpreter
COUNTER HP E1332A 4-Channel Counter/Totalizer, or HP
E1333A Universal Counter Modules
Dia HP E1328A Digital 10 Analog Converter Module

SA  SA selects an instrument by its logical address. For multiple module
instruments, use the logical address of the first module in the instroment. For
cxample; SA 8 selects the instrument at logical address 8. When you have
selected an instrument, the terminal interface will respond with an instrument
prompt which is the instrument’s menu name followed by its logical address
(e.g. VOLTMTR_$:).
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To get a list of the logical addresses used in your mainframe, send the SCPI
command VXLECONF:DLAD? (o the System Instrument. Then to determine
what instrument is at each logical address, send the command
VXLCONF:DLIS? u for each ioglcal address in the list (where n is a logical
address) .

Returning to the “Select an  To return to the “Select an instrument” prompt, press and hold the CTRL key
Instrument” Prompt  then press D.

Control Sequences for  The terminal interface provides the keyboard control sequences listed in Table
Terminal Interface Functions  3-3. Thesc can be thought of as keyboard short-cuts for compatible terminals
(those which provide menu capability). Only those functions in the table which
are shaded, operate for “UNKNOWN?” terminal types (those which do not
support menus). An “UNKNOWN?” terminal type has very limited editing
capability. It will not support the EDIT mode for the optional IBASIC
interpreter. In the following table, + = IBASIC osly, § = Front Panel only.

Tabie 3-3. Control Sequence Funclions

Del char Delete character at the cursor position CTRL-X
Clr »¢nd Clears line from cursor position to end of line CTRL-L
Clear line Clears line regardless of cursor position CTRL-U
Insert ine t Inserts a blank line at the cursor position CTRL-()
Delete tine T 3 | Deletes the line at the current cursor position | CTRL-DEL
End of line Move cursor to the end of current line CTRL-Z
Start of line Move cursor to the begmmng uf current line CTRL-A

C Rebiirn™ 700 | Torminates tser entry =5 10 N CTRL-M"
RCL_ MFNU Recalls the last command cxeculcd via the CTRL-W

! s e ,menu kgys

aged to move forward through the recaﬂcd.
I commands : - L

Retarn to “Select an mstrument mién

CLRINST: Clear instrument’s npuf and cutput ’buff U CTRL-C:

RST _INST;i | Like CLR_INST plus clears * CTRLR”
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in Case of Difficuity

Problem:

Problem Cavse/Solution:

Error -113 undefined header error occurs after
eniering data in response {o a menu prompt.

For some commands used by the menus, the data
entered is appended to a cormmand header. For
example, if you enter "1" as the port number for a digital

/O module, the command used is
DIG:HANDI:MODE NONE where HANDI1 indicates
the port number. I your entry was invalid or incorrect,
error -113 occurs.

Following the power-on sequence or system reset the
display shows:

Configuration errors, Select SYSTEM
Press any key to continue_

An unnassigned device (incorrect logical address) was
detected, or the contents of non-volatile memory may
have been lost, If you cycle power or perform system
reset, the display will show the logical address of the
unassigned device. You can also check the logical
addresses using the CONFIG? -- LADDS branch of the
System Instrument menu. Refer to Chapter 1 of this
manual for a discussion of logical addresses and
unassigned devices.

The display shows: "instrument in local lockoul™.
Menus scem to work but nothing happens when I reach
the bottom level or try to execute a command.

The terminal interface has been locked-out (HP-1B
local lockout). You can re-enable meou operation by
cancelling local lockout {from remote) or by cycling
main{rame power.

Display cannot be removed from monitor mode.

Monitor mode was entered from remote
{DISP:MON:STAT ON command) and the terminal
interface has also been locked out (HP-1B local
lockout). Either cancel the local lockout or execute
DISP:MON:STAT OFF (from remote).

Display shows:

Can not connect to instrument
Press any key to continue._

A hardware or software problem has occured in the
instrument preventing it from responding to terminal
nterface control.

After selecting an instrument the display shows:

"busy®,

The iostrument is busy performing an operation. Press
Clear Instr to abort the instrument operations and
allow the terminal interface to access the instrument.

Display shows;

Instrument In use by ancther display.
Press any key to continue_

The instrument has already been selected from the
Frount Panel. An instrument can only be “attached” to
one display at a time. At the Front Panel, press Select
Instr. The instrument can now be selected from the
terminal interface.

www.valuetronics.com
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Notes
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Instrument Menus This section contains charts showing the structure and content for all tcrminal
interface instrument menus, Also shown in the charts are the SCPI or Common
Commmands used and descriptions of menu-controlled instrument operations.
This section contains the following charts:

® SystemInstrumentMenu ... ... ... Lo 3-26
® SwitchboxMenu ............... . =/ -
@ Scammiog Voltmeter Menu ... oo, 3-30
® HP E1326A 51/2 Digit Multimeter Munu e ieeeeaeae e 3R
e HP E1328A 4-Channel D/A Converter Menu ............. 3-33
e HP E1330A Quad 8-Bit Digital VO Menu ................ 34
o HP E1332A 4-Channel Counter/Totalizer Menu........... 3-36
® HP E1333A 3-Channel Universal Counter Menu .......... 3-38
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Using this Chapter

Chapter 4

Using the Mainframe

This chapter shows how to use the mainframe’s Pacer function, how to change
the primary HP-1B address, and how to synchrorize internal and external
instruments using the mwainframe’s Event In and Trigger Out ports. This chapter
also discusses how mainframe remory is used by installed instroments. Where
possible, examples show only the command siring sent to the instrument (no
information about a computer language or interface is shown). Examples that
require showing a computer language are writter for HP 9000 Series 200/300
Computers using HP BASIC language and the HP-IB interface, This chapter
contains the following sections:

® Usingthe Pacer .o, i ieiiiiinircerinnanivsnnnans 4-1
e Changing the Primary HP-IB Addrcss .......... baeree e 43
® Synchronizing Internal and External Instruments ........... 4-3
e Manframe DataMemory ......covviiiinininiiiinn e, 46

Using the Pacer

www.valuetronics.com

The Pacer generates a sgnare wave signal on the mainframe’s rear pancl Pacer
Out connecter. The signal levels are standard TTL levels {0V to 5V). The Pacer
signal can be nsed to trigger or pace external equipment such as scanners or
voltmeters. Figure 4-1 shows a single cycle of the Pacer output with a specified
period of 1 second.

The following SCPI commands control the Pacer:

+5Y
(Pacer off
level=gV)
av
,<--— 2.5 sec ’*"t"— B.3 sec -—'-‘
F‘ Specified Sguare Wave Period ~+
= 1 second
E13p0a F.3.1

Figure 4-1. Pacer Out Square Wave

ifsing the Mainframe 4.1



e SOUR:PULS:COUN sets the number of Pacer cycles. Specify from 1to
8388607 cycles or specify INF for a continuous output,

e SOUR:PULS:PER scts the period of each Pacer cycle. You can specify
periods from 500ns to 8,3 seconds.

@ TRIG:SOUR sets the trigger source. The Pacer signal is output whenever
the trigger event occurs (specified by the TRIG:SOUR command) and
the INIT:IMM command has been executed.

Example: Pacing an External Scanner This cxample paces an external scanner
connected to the mainframe’s Pacer OQut port. Each negative-going transition of
the square wave advances 1o the next channel in the scanner’s chanael list. In
this example, the Pacer outputs 10 periods of 1 second cach.

ABORT Set Pacer trigger system to Idle
State

SQUR:PULS:COUN 10 Configure Pacer for 10 cycles

SQUR:PULS:PER 1 Square wave period = 1 second

TRIG:SOUR iMmM Trigger Pacer (when INIT is
executed)

INIT:IMM Place Pacer in Wait for Trigger
Stuze

Example: Continueus Pacer Qut Signal This example generates a continuous
signal with a period of 250ms. The signal will bogin when the trigger event
(EXT) occurs (a negative-going transition on the mainframe’s Event In

connector).

ABORT Set Pacer trigger system to Idle
State

SOUR:PULS:COUN INF Configure Pacer for continuous

o output

SOUR:PULS:PER 250E-3 Square wave period = 250
milliseconds

TRIG:SOUR EXT Trigger Pacer on external signat

INIT:IMM Place Pacer in Wailt for Trigger
State

Pacer Trigger States Figure 4-2 shows that the Pacer’s trigger system has an Idle State, a Wait for
Trigger State, and a Pacer Action State. When you apply power, reset the
system, or exccute the ABORT command, the trigger system goes to the Idie
State. You can configure the Pacer (SOURce subsystem) and specify the trigger
source (TRIG:SOUR command) while in the Tdiec State. Executing the
INIT:IMM command places the Pacer in the Wait for Trigger State. Now when
the trigger event occurs, the Pacer will move to the Pacar Action State and begin
outputting the specified sumber of square wave cycles. Once the Pacer has
begun outputting, the trigger system returns to the Idle State.,

4-2 Ysing the Mainframe

www.valuetronics.com



_ oy Power-on, ABORT,
' Idle State I xRST, DIAG: BOOT

INITiatel: IMMediate] j
!

wait for Trigger
State

Trigger recelved

i

&
! Pacer Action

E13004 F.3.2
Figure 4-2. Pacer Trigger Siates
Changing the You can set the mainframe’s primary HP-IB address to any integer value
Prima ry HP-IB between 0 and 30. The address is set to 9 at the factory. (See Chapter 2 for
Add s instructions on setting/reading the HP-IB address from the front pancl) The
res following command sets the mainframe’s primary HP-IB address to 12.
SYST:COMM:GPIB:ADDR 12
Synchronizing The mainframe’s Trig Qut and Event In ports allow you to synchronize external
Internal and equipment to instraments operating within the mainframe. The Trig Out port
External allows an instrument in the mainframe to output a nc‘gative-gohag pulse to
indicate the occurrence of some event such as a multiplexer channel closure.

Instruments The signal levels are standard TTL (0V to 5V). You direct the pulse from the

appropriate instrument to the Trig Out port by sending the OUTP:STAT ON
command to that instrument.

The Event In port allows an instrument in the mainframe to be armed or
triggered from an external negative-going signal. The signal levels are standard
TTL (GV to 5V). Send the ARM:SOUR:EXT command or the
TRIG:SOUR:EXT command to an instrument to direct the signal on the Event
In port to that instrumcnt.

The following examples use an external HP 3457A Multimeter and an internal
HP E1345A 16-Channel Multiplexer to demonstrate the use of the Trig Out and
Event In ports.
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Example: Synchronizing an Internal Instrument to an External Instrument
This example uses the mainframe’s Trig Out and Event In ports to synchronize
an external multimeter to a multiplexer installed in the mainframe. Connections
are shown in Figure 4-3, The multimeter’s Voltmeter Complete port outputs a
pulse whenever the multimeter has finished a reading. The multimeter’s
External Trigger port allows the multimeter to be triggered by a negative going
TTL pulse. Since the synchronization is independent of the HP-1B bus and the
computer, readings must be stored in the multimeter’s reading memory. The
sequence of operation s

1. INIT (line 50} closes channel number 100.

2. The channel closure causes a pulse on Trig Out which triggers the
multimeter Lo take a reading,

3. When the reading s complete it is stored in multimeter memory and the
multimeter outputs a pulse on its Voltmeter Complete port. This signals
the multiplexer to advance to the next channel in the scan list.

4. Steps 2 and 3 are repeated until all channels have been scanned and
readings taken,

10 OUTPUT 722;"TRIG EXT;DCV;MEM FiFQ"

Set mulfimeter to external trigger, DC volts, enable reading
memaory

20 QUTPUT 70014;"OUTP ON" Enable Trig Out port

30 OUTPUT 70914;"TRIG:SOUR EXT"  Set multiplexer to advance scan
on external signal

40 OUTPUT 70914;"SCAN (@100:115)" Sp(Iem'ﬁ; scan list {channels 100
to 113)

50 QUTPUT 70914,"INIT" Close first channel (starts
scaruting cycle)

60 END

Example: Synchronizing Internal/External Instruments and the Computer This
example uses the mainframe’s Trig Out port to synchronize an external
CMULTIPLEXER MODULE

HP D300/ 1301 MATNFRAME
- MULTIMETER INPUT

e
-
Y HP 3457A MULTIMETER

B\

I y

—

HETER EXTERNAL
A ETE TRIGGER

3V Max Y Max Gf Max

N .. E1382A F.35.3
Figure 4-3. Synchronizing Internal/External Instruments
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multimeter to an internal multiplexer. Connections are shown in Figure 4-4. This
method synchronizes the computer to the instruments and relies on the
computer to enter each reading and advance (o the next channel in the scan fist.
The sequence of operation is:

. INIT (line 50) closes channel number 100,
. The channcl closure causes a pulse on Trig Out which triggers the
multimeter {o take a reading,
. When the reading is complete it is sent to the computer (lines 60 to 80).
. The compuwter seads Groap Execute Trigger to the multiplexer (line 90);
this advances Ly the next channel in the scan list,
. Sieps 2 through 4 are repeated unti all channels have been scanned and
readings taken,
10 OQUTPUT 722, TRIG EXT,DCV"
Set multimeter to external trigger, DC voltage measurements
20 OUTPUT 70914;"0QUTP ON* Enabie Trig Out port
30 QUTPUT 70914, TRIG:SCUR BUS"

Set multiplexer io advance scan on Group Execute Trigger or

[t I

a0

Lh

*TRG

40 QUTPUT 70914;"SCAN (@100:115)" Specéf:}’ scan list (channels 100
to 115

50 QUTPUT 70914 INIT" Close first channel (starts
scanning cycle)

60 FORI=1TQ 18 Loap through following lines
16 times

70 ENTER 722;A Enter reading (computer waits
until reading taken & received)

80 PRINT A Print reading

S0 TRIGGER 70914 Trigger multiplexer; advances
to next channel

100 NEXT |

110G END
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MULTIPLEXER MODULE #1

o /" MULTIPLEXER MODULE #2
HP E1300/E1301 MATNFRANME/ -

—— - - . MULTIMETER INPUT

T\——= \HP 3457A MULTIMETER
FEa Y S rmm———— o
) = H 66\‘6 5 o
{ %

VOLTME T.FR ExT EﬁNAqL
Zvent In Pace~ Out Trig Out CUMPLETE TRIGGES

8 Sl f

5V Max SY Max
. . 7EKIG F.3.5
Figure 4-4. Synchronizing Internal/External Instruments and Computer

Mainframe Data When power is applicd or the system rebooted {DIAG:BOOT command),

Memo ry mainframe memory is actomatically configured to provide a predefined amount
of memaory for any installed instruments that require memory space. For
example, cach multimeter instrument within the maieframe is allocated enough
memory to store 130 readings.

Mainframe memory is also automatically re-allocated upon demand while
programming. For example, if greater than 100 readings are requested for a
multimeter, the mainframe computes the amount of memory required for these
extra readings. If enough memory space is available, an additional amount is
allocated to the multimeter and the readings are stored. If enough memory is
not available, an error message occurs and the command is aborted. The
memory allocated to an instrument above the initial power-on amount remaing
dedicated to that instrument until that instrument is reset (*RST command) or
until power is cycled. Once de-allocated, the memory is available to other
instruments.

Using Mainframe Data Commands that gencrate data and do not have a question mark (?) in their
Memory syntaxstore the dala in mainframe memory. Faster instrument reading rates are
possible when using reading memory versus sending data directly to an external
computer. Storing readings in memory can also help to ensure that the period
between paced readings is maintained at a constant value. When instrument
data is stored in memory, it overwrites any data previously stored by that

instrument. You can retricve data stored in mainframe memoty using the
FETCh? command.
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Example: Storing and Retrieviog Data From Mainframe Memory. This
example shows how to use mainframe memory to store 15 readings made using
an HP E1326A Muliimeter. After the readings are stored, they are retrieved by
the computer and displayed.
10 REAL OMM _RGS(i1:15) Create computer array for 15
readings
20 QUTPUT 70903;"CONF:FRES (@105:109)"

Configure multimeter for 4-wire
resistarice, scan channels 105 -

109
30 OUTPUT 70903;"RES:OCOM ON"  Enable offset compensation
40 QUTPUT 70903;"TRIG:COUN 3" Cwele through scan list 3 times
50 QUTPUT 70803 INIT" Trigger multimeter, store the
readings in mainframe memory
60 OUTPUT 708G3;"FETCH?" Get readings from mainframe
memory
70 ENTER 70903;0HM_RGS(*) Enter readings into computer
80 PRINT OHM_RGS (*) Display readings on computer
90 END
Non-Volatile User The System Instrument provides a way to allocate a segment of its non-volatile
Memory memory for storage and retrieval of user data. The structure and content of the

data you store in this memory segment is up to you. The commands provided for
data access mercly store or retrieve a specified number of bytes. Commands for
allocating and accessing the memeory segment are implemented by the System
Instrument (logical address, and HP-1B secondary address 0).

Allocating a User The SCPI command DIAGnostic: NRAM:CREate <size > is used to allocate a
Memory Segment scgment of User non-volatile RAM. The ammount of memory allocated is

controlled by the size parameter. The DIAG:NRAM:CRE command informs
the system of your request for a User RAM segment. The segment in not
allocated until the system is reset (DIAG:BOOT command, or RESET from the
front panel). Once the NRAM segment is allocated, you can consider it part of
your System Instrument’s configuration, It will remain through power
interruptions and system rescts. Only the DIAG:BOOT:COLD, or
DIAG:NRAM:CRE 0 commands can de-allocate the NRAM scgment.

Note: Allocating an NRAM segment will de-allocate a previously allocated RDISk

IBASIC Users segment. To include both types; allocate them both before a reset, or allocate
the NRAM segment, reset the system, then allocate the RDISk segment and
again resct the system.

Locating the NRAM  Since the system decides where in memory to locate the NRAM segment, you
segment must execute the DIAG:NRAM:ADDRess? query to determine its starting
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address.  You will then know the starting address , and (from the
...NRAM:CRE <size > command) the length of the NRAM segment.

Example: Allocating an NRAM segment and locating it. This example shows
how to allocate a smal 128 byte NRAM scgment. In addition, it shows how to
determine the starting address of that segment.
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10

20

30

40

50

define variables

REAL Addr Size

128 byte NRAM segment

OUTPUT 70900;"DIAG:NRAM:CRE 128"
reset the systern

QUTPUT 70900;"DIAG:BOOT"

allow tirme for reset to begin

WAIT &

wait for sclf-iest to complete

ON TIMEQUT 7,.1 GOTO Complete

60 Complete:B = SPOLL(70900)

70

80

query starting addr

OUTPUT 70800;"DIAG: NRAM:ADDR?"
enter starting addr

ENTER 70900;Addr

print it

PRINT USING "31X,"Addr =*",8D"; Adds



Using :DOWNIload and  The command DIAG:DOWNIoad <eaddress >, <data_block > is used to store
‘UPload? to Access  data into the NRAM segment. The command
Data PIAG:UPLoad? <address>,<byte_count> isused to retrieve data from the
NRAM scgment. The address parameter in ... DOWNload and ... UPLoad? can
specify any address within the capability of the System Instrument’s control
processor. The system does not restrict you from storing or retricving data which
is outside of the NRAM segment.

Caution This capability to store (DOWNIload) data {o any location in mainframe memory
means that you could inadvertently change the contents of memory being used
by the mainframe control processor. This will occur if:

® you specify a starting address for DOWNload which is outside the
NRAM segment
® you specify a starting address for DOWNIload which is inside the NRAM
segment, but the data block you send extends past the end of the NRAM
segment.
If either of these occur, operation of the mainframe will be disrupted. To restore
operation;
1. turn the mainframe off and then back on.
2. while the mainframe is “Testing ROM”, press the Reset Instr button on
the front panel or, for terminal uscrs, press the CTRL and R keys.
This operation is the same as executing DIAG:BOOT:COLD

Data Formats for  Data stored into NRAM using :DOWNIoad can be sent in either Definite, or
‘DOWNIoad Indefinite Length Arbitrary Block Program Data formats (see Parameter Types
: i the beginning of Cahpter 5). The Definite Length block format is

recommended since the format includes a data length count which positively
terminates the :DOWNIoad command when that count is reached. If the
Indefinite Length format’s termination sequence ( < newline > with END) is not
received correctly, commands sent after the :DOWNIoad command will be
interpreted as more data and sent to memory, possibly overwriting system
memory and disrupting mainframe operation.

The following example program will use the small NRAM segment created in
the previous example. It will show how to store and retrieve:

@ 64 ASCII characlers
# thirty-two, 8 bit data bytes
® sixtecn, 16 bit data words

Using the Mainframe 4-9

www.valuetronics.com



Example: Storing and Retrieving data using DOWNIload and UPLoad.
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define variables for DOWNload and UFLoad
90 DIM Chars${64],Chars_back$][80]

100 INTEGER Waords(1:18), Byles(1 :32),Words_back(1:16),
Bytes_back{1:32)

create string of characters

110 Chars$ ="123456789012345678901234567890 1234567890
123456785901 2345678301234

create array of 16 bit data words
120 FORI=1TO 16
130 Words(l) = 32700 +1
140 NEXT |
create garray of 8 bil data byles
150 FORI=1T0 32
160 Bytes{l) =63+
170 NEXT
DOWNioad 16 words to NRAM segment

180 OUTPUT 70900 US'NG uuuDIAG:DOWN “",80,"",#232"",1G(W)";
Addr + 86, Words(*)

DOWNioad 32 bytes to NRAM segment

190 QUTPUT 70900 USING ""DIAG:DOWN ™ 8D, #232",32(B)";
Addr + 64,Bytes(*}

Download 64 characters to NRAM segment

200 QUTPUT 70800 USING "DIAG:DOWN ™.8D,™, #264" B64A";
Addr,Chars$

UPLoad 64 characters froms NRAM segment
210 QUTPUT 70900 USING ""DIAG:UPL? 8D, 64" Addr
220 ENTER 70800 USING "4X 64A";,Chars_back$
230 PRINT TAB(5),Chars_back$

UPLoad 32 data bvtes frorn NRAM segment
240 OUTPUT 70900 USING "'DIAG:UPL? " 8D, 32" Addr + 64
250 ENTER 70900 USING "4X,32(B)";Bytes_back(*)
260 PRINT Bytes_back(*)

UPLoad 16 data words from NRAM segmert
270 OUTPUT 70900 USING ""DIAG:UPL? " 8D,™ 32" Addr + 96
280 ENTER 70900 USING "4X,16{W)";Waords_back(*)
290 PRINT Words_back(*)
300 END



Chapter 5

Downloading Device Driver

About this Chapter This chapter descrsbes the procedure for using downloadable device drivers
with the E1405 Command Module. This functionality was added so that SCPI
capability for new register based devices conld he added to the Command
Module without having to update an internal sct of ROMs. This chapter
contains the following sections:

@ AboutthisChapter ... ...ov it iii it 51
® What You Willl Need ... ... ..iiiiiiiiiiiiiiiiinn.ns 5-1
e Memory Configuration ........ ... oiiiiiiniiernineanas 53
e Download Program Configuration .. ............ ...l 5-4
e Downloading Drivers in MS-DOS systems ................. 5-6
o Downloading Drivers in HP IBASIC Systems ..............57
o Downloading Drivers from Other HP BASIC Systems ,...... 5-8
o Downloading Multiple Drivers .. ........oviiiiiiini i, 59
@ Checking DriverStatus ...ttt iivnine s 5-9
¢ Manually Downloading Drivers .............c.ooaoia.t. 5-10

What You Will Need The downloadabic device drivers and the software necessary to download the
drivers into HP mainframes are provided on 3.5" floppy disks which ship with
the device driver manual. Disks are provided in both LIF and DOS format for
your convenience. Drivers and appropriate downloading software are provided
for use in MS-DOS sysiems downloading over an RS-232 link and for use in
systems using HP BASIC or HP IBASIC (Instrument BASIC) and downloading
over an HP-IB (IEEE 488.2) link. The procedures for both types of
downloaders are detailed later in this chapter.

Figure 5-1 shows the files and documents that will be needed for each type of
download supported,

For RS-232 downloads you will need appropriate cables to connect your
computer to the Command Module. If your computer has a 25 pin scrial output
connector, you can use aa HP 24542G cable to make the connection. If your
computer has a 9 pin seriad output connector, you can use an HP 24542M and an
HP 24542H cable {connected end to end) to make the connection.
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Memory Before attempting to download any device drivers you should understand how
Conﬁguraﬁon memory is affected when you specify a size for one or more types of RAM,
There are three types of RAM that you can allocate in the mainframe:

® RAM disk (RDISK)
® Non-volatile RAM (NRAM)
® Driver RAM (DRAM)

Figure 5-2 shows the positioning of these areas in memory. User Non-volatile
RAM and RAM Disk both occupy higher memory addresses than the Driver
RAM, Becanse the aciual size of these three areas is variable, they do not have a
fixed starting position. At creation time, the lowest unused memory address
becomes the starting address for the requested type of RAM. Memory arcas set
at higher addresses can be created without affecting any previously created
lower memory areas, but crealing a new memory arca Causes any areas above if
to be removed.

NOTE If you wish to use RDISK or NRAM, you can modify the configuration file so
that the download program scts up the required memory segments,

FFFFFFy
System Non-volatile

Instrument Memory

Crperating System memory

RAM Disk

Non-velatile User RAM

Driver RAM

Low Memory

The Low Address depends oo the amount of memory instalicd. It is egual to the highest address
plus 1 (10000005} minus the size of memory installed. The boot time messages will telf yon how
much RAM you have instailed in your system. 1n a system with 512Kbyies of memory the Low
Address is Yow address = 1000008y, - 80000, = F30000,, or 16,232 928 decimal.

Figure §-2. Positioning of Allocatable RAM

Example  If you create a RAM Disk grea without creating any User Non-volatile RAM or
Driver RAM, the starting address for the RAM Disk will be al the lowest address
(F80000n for a command meodule with 512Kbyies of memory). If you now create a
Driver RAM area, the RAM Disk area will be rammoved since the new areu has to be
at a lower address then the RAM Disk grea,
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Download Pr ogram 1f you will not be using the default configurations for downloading, you will need

Conﬁguration to edit the configuration file to match your system coafiguration. If the default
values shown below are correct for your setup, you can proceed to the
appropriate downloading instructions.

The configuration defaults for MS-DOS systems are:

Dowmtoad program searches for drivers in current directory.
Execution Log is OFF (log to screen only).

All drivers in current directory will be downloaded.

COM1 is used for output.

Baud rate is 9600.

1 stop bit is used

NRAM size is zeso.

RDISK size is zero.

The configuration defaults for HP-IB systems are:

Download program searches for drivers in current directory.

Execution Log is OFF (log to screen only),

All drivers in current directory will be downloaded.

80900 is used for the interface address when running from IBASIC. 70900
13 used as the interface address when running in any HP BASIC
environment other than IBASIC.

NRAM size is zevo.

& RDISK size is zero,

Editing the  The configuration file (VXIDLD.CFG or VXIDLD_CFG) on your driver
Configuration File  dJistribution disk is shipped with all entries commented out. In this state, the
download programs will use the default values shown above, To activate or
change an entry, you must cdit the file manually. The file is set up so that it can
be edited either by a standard text editor or word processor, or with a Basic
language editor. Comments and instructions are inchaded in the file,

®» The beginning of the useful inlormation on gach line is the part foliowing
"linenumber REM" {the "linenumber REM" 1s ignored).
& Alllines beginning with “#" are comments,
& Lines that start with "#4#" are intended to remain comments.
® Lines that start with "#" are example lines that you may wish to activate
and/or modify. These arc the actual configuration statements.
® Sectting labels are not case sensitive, and should be separated from the
associated value by an equal sign ("=").
~ Unrecognized settings are ignored.
If'you activate more than one line for a setting that can take only one
value, the first value found for the serting will be used.

DIRECTORY = specifics the directory where you store your drivers and where
the driver programs will log information about their progress. The default is the
current directory. The directory specified must be writeable if you are doing
downloads using IBASIC or logging progress.

EXECUTION LOG = specilies the place to log information about the
program’s progress, The default location for this function is the screen. If you
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specify a file name here, the driver downloader will log to the screen and to the
specified file.

DRIVER FILE = specifics the driver file or filcs to download. The default is (o
download all device driver files found in the directory specified by
DIRECTORY = . H the driver downloader finds one line in this format, it will
assume that you are specifying entries and will only download the listed entries.
This configuration item can have multiple lines.

ADDRESS = specifies the 17O interface that you will be using. The default
interface address when runaing in IBASIC over HP-IB is 80900, The default
address when running over HP-1B in any other HP BASIC environment is
70900. The default address when running in DOS is 1 (for COMUL).

The communication interface you wiil be using when running from any of
Hewlett-Packard’s BASIC cnvironments is the "HP-IB" interface (also known as
IEEE 483.1). Selection of a specific HP-IB interface consists of an address in
the form "sspp00” where:

58 15 the select code of the HP-IB interface card.
pp is the primary HP-1B address used for the VXI mainframe.
00 1s the secondary HP-IB address used for the SYSTEM instrument.

The communication interface you will be using when running from DOS is the
"R&-232" interface. When Using the RS-232 interface the serial cable must be
connected o sither the built-in RS-232 connection of the VXI mainframe or an
RS-232 module (HP E1324A) that is set to interrupt at the default interrupt
level (level 1). Selection of the address for the RS-232 interface consists of an
address that is 1 for COM1 or 2 for COM2..

BAUD = specifics the baud rate of the transmission if you are using RS-232, The
default is 9600 (which is also the defaplt for the VXI mainframe after a
DIAG:BOQOT:COLD command). Allowed values are 300, 1200, 2400, 4300,
7200, or 9600 (19,260 is not supported by DOS).

STOP BITS = specifies the number of stop bits per byte if you are usiag RS-232,
The default is 1 (which is also the default for the VXTI mainframe after a
DIAG:BOOT:COLD command). Allowed values arc 1or 2,

NRAM = specifies the size in bytes of the non-volatile user RAM arca you wish
to set up. The default value is zero bytes. You may change this value later
independent of the downloaded drivers, but changing it will always affect any
RAM disk (RDISK} you have specilied. '

RDISK = specifics the size in bytes of the RAM disk segment you wish (o set
up.. The default valuc is zero bytes. You can change this value later without
affecting cither the downloaded device drivers or the user non-volatile RAM
(NRAM).
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Downloading The device driver download program VXIDLD.EXE provided on the disk with
Drivers in MS-DOS the driver files for use with an RS-232 interface must be run from MS-DOS. It
Svstems will set up the the required device driver memory and any other memory

y partitions defined in the configuration file, reboot the system, and download the
device driver. If there are device drivers present, or you already have memory
allocated for NRAM (User Non-volatile RAM) or RDISK (RAM Disk), a
warning will be issued and the downloading process aborted. You must first
clear any existing drivers from the system, and then download all of the required
drivers together. You may redefine any NRAM or RDISK areas after
downloading the device drivers,

1. Mzke sure that your computer can talk to the E1405 Command Module,
If you have changed the communications protocol for the Command
Module or maiaframe, you must change them back to 9600 BAUD, 8
data bits, 1 stop bit, and no parity before this download will work
correctly.

These are the defaults after cold boot. I necessary, you can change the
baud rate and number of stop bits in the configuration file, but since the
special formatting required for downloading over RS-232 requires all 8
data bits in 2ach byie, you must make sure that the data bits are set to 8
and parity checking is OFF. The download program handles its own
pacing, so the seiting for pacing does not matter.

2. Put the floppy disk ioto an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
"A:" and press ENTER),

4. Execute the device downloader program (type "VXIDLD" and press
ENTER).

5. The downloader program will check to make sure that there are no
device drivers already loaded, and no memory has been allocated for
NRAM or RDISK. If either condition exists, the program will issue a
warning and abort. If not, it will create the required RAM partitions,
reboot the system, and download the device driver on the supplied disk.

Any errors encountered while downaloading will be reported,

6. The download program will check to make sure that the driver has been
dowaloaded and is in memory.

WARNING Terminate and Stay Resident programs in your MS-DOS system may
interfere with the timing of R$-232 transters and cause errors in the
downloading. if you encounter errors indicating that the download
program dii not receive back what it expected, and the driver is not
loaded, remove &l of your TSRs from memory and try the download
procedure again.
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Downloading The device driver download program AUTOST provided on the disk with the
Drivers in HP-IB driver files for use with HP-1B must be run fr;ym HP IBASIC (;nstmm{:nt
. Basic), It will set up the the required device driver memory and any other

SYStems with memory paniiions}:icﬁncd in the configuration filc, reboot the sysiem, and

IBASIC download the device driver. This program will issue & warning and abort if any
errors are encountered, If there are device drivers present, or if you already
kave memory allocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk), you must first clear any existing drivers from the system, and then
download all of the required drivers together, You may redefine any NRAM or
RDISK areas after downloading the device drivers,

NOTE I you wish to see the massages that the download program generates, you need
to have a terminal coneected to the IBASIC display port. If you have not
changed this from its default value of NONE, messages are sent to the built-in
RS-232 port.

1. Make sure that your Commiand Module (E1405) is sct to System
Controller mode,

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
MSLT, 700,14 and press ENTER),

4, Load the device download program into IBASIC (type ‘GET
"AUTOST™ and press ENTER) and run the program (type "RUN" and
press ENTER).

5. The download program will check to make sure that there are no device
drivers alrcady loaded, and no memory bas been allocated for NRAM or
RDISK.f either condition exists, 1the program will ssue a warning and
abost. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk.

Any errors encountered while downloading will be reported and will
cause the program to abort,

6. The download program will check to make sure that the driver has been
downicaded and b5 in memory.

NOTE If you arc using IBASIC but controlling the systzm over the HP-IB, you must put
all commands in quotes and prefix them with "PROGEEXEC. A typical
command would be:

PROG:EXEC 'M&1 ", 700.1"
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Downloading The device driver download program VXIDLD GET provided on the disk with

Drivers in HP-IB the driver files for use with HP-1B must be run from an HP BASIC other than
IBASIC. 1t will set up the the required device driver memory and any other

SVStems with HP memory partitions defined in the configuration file, reboot the system, and

BASIC download the device driver. I there are device drivers present, or you already

have memaory aflocated for NRAM (User Non-volatile RAM) or RDISK (RAM
Disk}, a warzing will be issued and the downloading process aborted. You must
first clear any cxisting drivers from the system, and then download all of the
required drivers together. You may redefine any NRAM or RDISK areas after
downloading the device drivers.

1. Make sure that yousr Command Module (E1405) is not set to System
Controller mode.

2. Put the floppy disk into an appropriate drive.

3. Make sure that the floppy disk is your current drive (for example, type
*MSI ", 700,1" and press ENTER).

4. Load the device download program into BASIC (type "GET
"VXIDLD_GET" and press ENTER) and run the program (type "RUN"
and press ENTER).

5. The download program will check to make sure that there are no deviee
drivers already loaded, and no memory has beca allocated for NRAM or
RDISK. If not, it will create the required RAM partitions, reboot the
system, and download the device driver on the supplied disk,

Any errors encountered while downloading will be reported and will
cause the program to abort,

6. The download program will check to make sure that the device driver was
successfully downloaded.
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Downloading The driver downloader software automatically checks for the existence of other

Mu]tiple Drivers drivers when it is run. i there are device drivers present, it will abort the process
and inform you that you must first clear the other device drivers out of the
mainframe and then download all of the required drivers at once. The easiest
way to accomplish this is to place copies of all of the device drivers into a single
directory on your hard disk along with the downleader, or onto the same floppy
disk. The download program will look in its own directory first, and download
any device drivers it finds.

1. Move all of your devace drivers into a single directory with the
downloaders.

2. Clear the DRAM memory in the mainframe (send
"DIAGDRAM:CRE (" and "DIAG:BOOT" to the System Instrument).

3. Execate or load and run the appropriate device driver software, as
descnibed above.

All device drivers in the directory or on the same floppy disk as the driver
downloader wili be downloaded automatically after the system checks to make
sure that there are no other deviee drivers already joaded. You can change
several aspects of the downloading procedure by editing the configuration file .

Checking Driver Once your drivers are downloaded, you can use the System Instrument

Status command DIAG:DRIV:LIST? 1o check their status. In the format shown, this
command lists all types of drivers. You can specify the fype (ALL, RAM or
ROM) by using DIAG:DRIV:LIST:type?

NOTE:

¢ DIAG:DRIV:LIST? lists al! drivers in the system.

o DIAG:DRIVILIST:RAM? lists afl drivers found in the RAM driver table
DRAM. These are the drivers which you just downloaded into the system.

o DIAG:DRIV:LIST:ROM? lists all drivers found in the ROM driver table.
These drivers are always present in the system. If one of these is meant
{or an instrument whick also has a driver in RAM, the driver in RAM will
be used by the system.
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Manually
Downloading a
Driverdown manual

Preparing Memory for
Manual Downloading

NOTE

WARNING

Download programs are supplied for use with the system setups described
carbier in this chapter. If you have a system setup that does not allow the usc of
one of the supplied download programs (for instance, if you are using a
Macintosh® computer), you will need to manually download the driver. The
details of this process will be different for different system setups, but the basic
procedures are outlined below,

Before you can manually download any drivers using either RS$-232 or HP-1B,
you must define the DRAM (Driver RAM) into which the drivers will be
transferred. IDRAM memory is non-volatile,

1. Calenlate the required total DRAM size. This is the total amount of
memory required by the mainframe for all of the device drivers you are
going to download.

Typical driver size will range from 40Kbytes to 100Kbvies. If you are in
doubt about the amount of memory needed for downloading your device
drivers, use the size of the HP-IB driver file {ends in "DU"} on the driver
disks. Remember that you mast add the amount of memory necessary for
all of the device drivers you plan Lo download. You can sce how much
RAM is availablc by using the DIAG:DRAM:CRE? MAX, DEF query.

Each driver will need additional system RAM at run time. Although this 1s not
part of the RAM necessary for the DRAM calculations, you should make sure
that you have enongh DRAM to download the drivers, and enough sysiem RAM
left after downloading to run the drivers. Most drivers will need less than
15Kbytes of additional RAM (per driver) at ren time. I IBASIC is in the
system, it will take at fcast 150Kbytcs to 200Kbytes of system RAM in addition
to the RAM used by the device drivers.

2. Create the appropriate DRAM partition using the DIAG:DRAM:CRE
command. Unless you have more than cight drivers to download, you do
not need Lo specify the second parameter.

Creating this memory partition will delete any NRAM or RDISK
partitions that you have defined, and any data in NRAM or RDISK
memaory. You must redefine any such memory blocks after you have
defined the Driver RAM.

3. Reboot the system
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Manually Downloading Manually downloading a dtiver over HP-IB is fairly straightforward. This
: Over HP-iB  discussion assumes that the downloadable device driver has been supplied by
Hewlett-Packard. Drivers supplicd by HP are formatied so that you just need to
transfer the driver to command module memory. You rausi also have the driver
on media that is accessibke to the host computer thal will be conirolling the
download.

You shouwld send a *RST command and a *CLS command to the SYSTEM
instrument te put it in a known state before begianing your download.

On most computers, a program will be required for the actual download
process. Siace the driver file contains the System Instrument command 1o start
the downloading and the actnal data to download, this program just nceds to
transfer the bytes in ths driver file to the System Instrument, one byte at a time.

This file contains the SCPI command DIAG:DRIV:LOAD followed by the
IEEE 488.2 arbitrary definite block header, and then the actual driver. The
definite block starts with the # character, followed by a single digit that shows
how many digits are in the length field, followed in turn by the length field. For
instance, a block that is 1000 bytes long would have a block header of

#E0000 1000,

When your transfer program is complete you should send the SCPI query
SYST:ERR? to make sure that there were no errors during the download, and
reboot the system {send DIAG:BOOT). You can make sure that all of your
drivers have been properly loaded into Driver RAM by sending the SCPI
command DIAG:DRIV:LIST:RAM?

Manually Downloading  Manually downloading a driver over RS-232 is similar in concept to
QOver RS-232 downloading over HP-1B. Drivers supplied by HP arc {ormatted so that you just
need to transfer them o command module memory. You must also have the
driver on media that is accessible to the host computer that will be controlling
the download,

However, the RS-232 interface of the E14035 uses special control characters
(e.g., < CTRL-C> 1o implement the equivalent of the HP-IB "device clear”
function) that would cause havoc in the download process if sent as part of the
driver. The driver file on the distribution disk that ends 0 "DC” is specially
formatted for R5-232 downloading {o avoid this problem (see Appendix E
"Formatting Binary Data for R$-232" for more information on the data format of
these files).

Transmission Format  You need to make sure that the transmission format of your computer matches
the format used at the System Instrument. The default configuration for the
System Iastrument after 2 DIAG:BOOT:COLD command has been tssued is

9600 BAUD

8 data bits

1 stop bit

Parity checking is OFF
XON/XOFF pacing

[ 2 BN BN BR
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I you are going to use any other setting, you must set up the appropriate settings

in the System Instrument using the following commands
COMM:SERI{n:REC:BAUD «rate> sets BAUD rate
COMM:SER{n]:REC:SBITS <bits> sets number of stop bits

DIAG:.COMM STCR saves settings so they will be
kept through a reboot.
NOTE Because the special formatting for binary files uses all 8 bits, the number of data

bits must be set to 8 and parity checking must remain OFF for the driver files to
transfer properly.

Pacing the Data  Since the RS-232 interface is asynchronous, i is possible for the computer that is
doing the download to overrun the System Instrument. This would cause part of
the driver to be lost. To prevent this from happeaing, you should enable
hardware handshake (either RTS or DTR) or software handshake
{XON/XOFF),

The default configuration for the E1405 Command Module is for software
handshake ¢nabled and hardware handshake disabled. To make sure that
software handshake is enabled for the command module use the
SYST:COMM:SER:PACE? guery. To set up software handshake you can use
the following commands:

SYST:COMM:SER:PACE:THR:STOP? MAX
to find the maximum number of characters fo fill the input
buffer.
SYST.COMM:-SER:PACE:THR.STOP <max-20>
ta set the threshotd for stopping data to the maximum size of
the input buffer minus 20 characters.
SYST.COMM:SER.PACE.THR:STAR 0
to set the start buffer level to zero. This makes sure that the

input buffer is completely flushed whenever transmissions are
stopped.

SYST:COMM:SER.PACE:XON
to enable the software handshake protocol.

The start threshold is not critical as long as it is less than the stop threshold. The
stop threshold must be set low enough to handle the maximum number of
characters that ate likely to be received at the System Instrument after if sends
the XOFF signal. :

Hardware handshake can be set up to use cither the DTR (Data Terminal
Ready) line or the RTS {Ready to Send) line. These modes can be set with the
SYST:COMM:SER:CONT:DTR IBFULL command (1o set for DTR) ar
SYST:COMM:SER:CONT:RTS IBFULL command (1o set for RTS). You may
wish to turn software handshake OFF using the

SYST:COMMSER:PACE NONE command, though the system will operate
with both protocols enabled. When the input buffer of the System Instrument is
not full (sumber of characters in the input buffer is less than the high
threshold), the specificd hardware line will be asserted. When either hardware
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handshake mode is cnabled, the System Instrument will not transmit characters
when gither the CFS (Clear to Send) or the DSR {Data Set Ready) lines are not
asserted, This acts to pace the System Instrument output.

NOTE The E1405 Comimand Module RS-232 interface is implemented as a DTE (Data
Terminating Equipment). Since most computer R$-232 interfaces are also
implemented as DTEs, a cable that does line swapping (null modem cable) is
usually used to connect the computer to the instrument. This cable typically
swaps the receive and transmit lines. It will usually connect the DTR line of one
interface to the CTS and DSR lines of the other. It will connect the RTS line of
one mtecface to the DCD (Data Carrier Detect) Hpe of the other.,

CAUTION The RS-232 interface of the E1405 Command Module will echo any chatacters
received with an ASCI value greater than 32 and less than 128. Carriage returns
are echoed as carriage return/linefeed. When teansferring the driver file, these
echoes can fill up the RS-232 receive buffer of your computer if they are not
read, Uf receive pacing is enabled {or your computer this could cause the
computer to send the "Stop Transmitting” signal (o the System Instrument, which
could block the remaining downloaded bytes or other commands sent after the
download, Since the driver file contains command strings and many carriage
returns that will be echoed by the system, your program should read the
returning echo characters from the RS-232 line. This will also let you determine
if there are any error messages coming back.

Transmitting Using a COPY  On some compauters it is possible to use an RS-232 or HP-IB port and the copy
Command command 10 transfer the device driver. Hardware or soffware handshake must
be used by the copy command on the computer doing the downloading, and the
same handshake mode must be enabled on the System Instrument,

1. Set the required bandshake mode and data format (e.g., on DOS systems
wse the MODE command).

2. Type "COPY filename port” to transfer the file through the RS-232 port
to the System Instrument (e.g., on a DOS system vou might use "COPY
/B filename DC COM1L"). This command may be slightly different
depending on the type of computer being used.

NOTE Since errors are echoed immediately, this method of transfer has no means of
trapping efrors.
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Transmitting Using a CAT
Command

Transmitting Using Custom
Software

Check Driver Status

On HP-UX systems you can use the car command to transfer the device driver.
The appropriate device file must exist. All shell commands are assumed to be
executed from either the /bin/sh or /bin/ksh shell.

1, Start a process that opens the device file to be used. This process should
keep the device file open long enough for the transfer to begin. This step
is done 50 that the following command io set the device file
configurations will remain in effect for the transfer. A command that will
do this 15:

{cat < device file = [devinull; sleep 1000} &

2. Set the required configuration of the device file using the stty command
The following command will set the device file to work with the default
System Instrument configaration,

stty -opost 9600 ixon -ix0ff £s8 -cstopb ignpar < device file
3. Transfer the file to the System instrument with the cat command.
cat filename > device file

1f the COPY command on your computer cannot directly implement
handshaking, or if you wish to trap errors and abort or otherwise modify the
transmission process, you must use a program to handle the download process.

This procedure assumes that your computer has some means of looking at data
being echoed from the System Instrument, and caa check for a return character
without having to have 2 character returned. Since the actual driver file bytes
sent over the RS-232 interface are not echoed, the lack of ability to do this
would put the system into an infinite wait at the first byte that was not echoed.

1. Sci up the appropriate handshake mode and data format on your system, |
and the matching handshake mode in the System Instrument.

2. Transfer the driver file over the RS-232 interface using 5pr0gram that
follows the cutline in figure 5-3.

Make sure that the drivers were properly downloaded by checking their status
using the DIAG:DRIV:LIST:-RAM? command. This will give you a bist of all the
drivers currently found in DRAM.
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Chapter 6

Controlling Instruments Using HP-1B

About this Chapter This chapter shows how to control instruments in the mainframe from an
external compuier using TEEE 488.2 Common Commands and the HP-1B
interface. This incledes how to monitor instrument status, interrupt the
computer, and synchronize one or mors instruments to an external computer.

Command references for the supported JEEE 488.2 Common Commands and
IEEE 488.2 HP-IB Messages are located near the end of this chapter. This
chapter contains the following sections:

e ProgrammingHinis ... ... ... ittt 6-1
o Instrument Safus .. ... ..o i i 62
® Clearing SLALUS ... ... .. iviriiiienriiaraernenens e 610
o Interrupting the External Computer .. _........o0vvieel ., 6-10
o Synchronizing an External Computer and Instruments . .....6-12

Note Examples that requice showing a computer language are written for HP 9000
Series 2007300 Computers using HP BASIC language.

PTOQ ramming Hints ® Oaly one instrument in the mainframe can be the addressed listener (ie.,
receiving commands) on the HP-IB at any one time,

® After executing a query command (any command that generates data),
do not attempt to execute another command until you have read the data
generated by the query command. Doing so causes the -410: Query
INTERRUPTED error. You can however, send a command following a
query command if they are combined in the same command string (joined
by semicolon and colon).

e Instruments in the mainframe have 128 character input buffers. Do not
send a command siring containing a qucry command that is longer than
128 characters. Doing so may cause a deadlock situation which can only
be resolved by setting a timeout on the computer’s enter statements and
then reading the error(s) afier the timeout occurs,
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Status System The instrument status structure monitors important events for an instrument
Structure such as when an error occurs or when a reading is available. All instruments

have the following status groups and registers within those groups:

@ Status Byte Status Group

— status byte register

- serics reguest enable register
® Standard Event Status Group

-~ standard event status register
— standard cvent status enable register

o Operation Statas Group
- condition register
-~ evenmt register
- cnable register

® Questionable Data Status Group

- condition register
~ gvont regisier
- enable register

You read and configure the registers in the Status Byte and Standard Event
groups using Common Commands. These are the most commonly used
instrument registors. The registers in the Standard Operation Status group and
Questionable Data status group are configured using the commands in the
STATus subsystem.

NOTE The Status Byte, Standard Event, and Operation Status groups are the only
groups covered in this chapter. The Questionable Data status group is
supported by the system instrument (Command Module) but is not used by the
system instrument. Commands affecting this status group (Chapter 5) are
accepted but have no effect,

Refer to the STATus subsystem ia the Command Reference of the individual
plug-in module manuals 1o determine how a module uses the Operation Status
group and Questionable Data status groups. If the STAT:OPER or
STAT:QUES commands are not docnmented in the plug-in module manual,
that module does not use the registers,
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The Status Byle  As shown in Figure 4-1, the Status Byte register is the highest-level register in
Register the status structure. This register contains bits which summarize information
from the other status groups.

NOTE The bits in the other status group registers must be specifically enabled to be
reported in the Status Byte register. Refer to "Unmasking Standard Event Status
Bits" (later in this chapter) for more information,

Staius Byte Register

Bit § Instroment Specific

Bit 1 Instrument Specific

Bit 2 Instrument Specific

Bit 3 Questionablc [Za1a Summary Bit
Bit 4 Message Available

Bit 5 Standard Event Summary Bit e
Bit 6 Service Request

Bit 7 Operation Status Semmary Bit

Operation Status Group

Standard Event Siatas Groop

Questionable Data Status Group (not used)

Figure 6-1. Status Structure
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Table 4-1 shows cach of the Status Byte register bits and describes the event that
will set each bit,

Table 4-1. Status Byle Register

Bit Decimal
Number | Weight | Description

0 1 Instrument Specific (not used by most instruments)
1 2 Insirument Specific {not used by most instruments)
2 4 Instrument Specific {(not used by most instrumenis)
3 8 Questionable Data S1atus Group Summary Bit. One or more events

in the Questionable Data Status group have occurred and set
bit(s) in those registers.

4 ‘16 Message Available. The instrumeni’s output queue contains
information. This bit can be wsed 1o synchronize data exchange
with an external computer. For example, you can send a query
command 10 the instrument and then wait for this bit to be set.
The HP-IB is then available for other use while the program is
waiting for the instrument 10 respond.

5 32 Srandard Event Status Group Summary Bit. One or more enabled
events in the Standard Event Status Register have occurred and
sit bit{s) in that register,

6 64 Service Request--Service s requested by the instrument and the
HP.IB SRQO line is set true. This bir will be set when any other bit
of the Status Byte Register is set and has been enable to assent
SRQ by the *SRE command.

1 128 Operation Status Group Summary Bit. One or more events in the
: Operation Status Group have necurred and set bit(s) in those
registers.

Reading the Status  You can read the Status Byte register using either the *$STB? command or an
Byte Register HP-IBserial poll. Both methods return the decimal weighted sum of all set bits

in the register. The difference between the two methods is that *STB? does not
clear bit 6 (Service Request); serial poll does clear bit 6. No other status register
bits are cleared by either method with the exception of the Message Available
bit (bit 4) which may be cleared as a result of reading the response to *STB?. In
addition, using an HP-IB scrial poll lets you read the statos byte without
interrupting the instrument parser. The *STB? method requires the instrument
to process the command. This can generate interrapt query errors if the
instrument is executing another query.

The following program uses the *STB? command to read the contents of the
system instrument’s (Command Module’s) Status Byte register.

10 CUTPUT 70800,"*STB?" Read Status Byte Register
20 ENTER 70900; A Enter weighted sum

30 PRINT A Print weighted sum

40 END

For cxample, assume bit 3 (weight = 8) and bit 7 (weight = 128) are set. The
above program returns the sum of the two weights (136).
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Service Request
Enable Register

The Service
Request Bit

Clearing the Service
Request Enable
Register

The following program reads the system instrument’s Status Byte register using
the HP-IB Serial Poll command.

10 P = SPOLL{70900) Read Status Byie Register using
Serial Poll, place weighted sum
inf

20 PRINT P Print weighted sum

30 END

The Service Request Enable register is used to "unmask” bits in the Status Byte
register. When an unmasked Status Byte register bit is set to ’1’, a service
request is sent to the computer over HP-1B,

The command used to unmask Status Byte register bifs is:

*SRE < mask >

where <mask > is the decimal weight of the bit to be unmasked, or is the sum
of the decimal weights if multiple bits are to be unmasked. For example,
execuling:

*SHE 16
unmasks the message gvailable (MAV) bit in the Status Byte register, Sending:
*SRE 48
unmasks the message available (MAY) and event status bit (ESB).
You can determine which bits in the Status Byte register are unmasked by
sending the command:
*SRE?

This command returns the decimal weighted sum of all unmasked bits.

Note that the Service Request bit (bit 6) in the Status Byte register does not
have a mask. Bit 6 is set any time another Status Byte register bit is set. If the
other bit which is set is unmasked, a service request is generated.

The Service Request Enable register mask is cleared (each bit masked except
bit 6) by sending ths command:

*SRE O

11 *PSC 1 has been executed, the Service Request Enable register mask is
cleared when power is cycled. If *PSC 0 has been executed, the mask is
unchanged when power is cycled. (*PSC? goerics the sefting.)
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Standard Event Status
Register

NOTE

Unmasking Standard
Event Status Biis
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The Standard Event Status Register in the Standard Event status group
monitors the instrument status evenis shown in Table 4-2. When one of these
gvents oceurs, it sets a corresponding bit in the Standard Event Status Register.

The Standard Event Status Register bits are not reported in the Status Byte
Register unless unmasked by the Standard Event Status Enable Register. Refer
to the section "Unmasking Standard Event Status Bits” for more information.

Table 4-2. Standard Event Status Register

Bit Decimal
Number | Weight | Description

4] 1 Operation Complete. The instrament has completed all pending
operations. This bit is set in response to the "OPC command,

1 2 Request Control, An instrument is requesting permission to become
the active HP-1B controlier.

2 4 Query Ervor. A problem has oocuerred in the instrument’s outpug
queue.

3 8 Device Dependent Error. An instrument operation did not
complete possibly because of an abnormal hardware or firmware
condition (overload occurred, self-test failure, loss of calibration
o1 configuration memory, eic.)

4 16 Execution Error. The instrument caanot do the operation{s)
requested by a command.

3 32 Command Error. The instrument cannot understand or execute
command.

64 User Request. The instrument is under local {front panel) control.

128 Power-On, Power has been applied 10 the instrument. You must
execute the *P5C 0 command to the System Instrument to allow
this bit 1o remain enabled when power is cycled. See the *PSC

i command jater in this chapter for an example.

8-15 Baserved for future use (always return zero).

To allow any of the Standard Event Status register bits to set bit 5 (ESB) of the
Status Byte register, you must first unmask the bit(s) using the Standard Event
Status Enable register with the command:

*ESE

For cxample, suppose yoor application requires an interrupt whencver any type
of error oceurs, The error related bits in the Standard Event Status register are
bits 2 through 5. The sum of the decimal weights of these bits is 6). You can
enable any one of these bits 1o set bit 5 in the Status Byte Register by sending:

*ESE 60

If you want to generate a service request following any one of these crrors, you
can do so by unmasking bit 5 (ESB) in the Status Byvic register:

*SRE 32
*ESE 60

Now, whenever an crror occurs, it will set one of the bits 2 - 5 in the Standard
Event Status register which will set bit 5 in the Status Byte register, Since bit 5 is

ng HP-IB



Reading the Standard
Event Status Enable
Register Mask

Reading the Standard
Event Status Register

Operation Status
Group

NOTE
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unmasked, an HP-IB service request (SRQ) will be generated. ("Interrupting
the External Computer”, later in this chapter contains an example program
which demonstrates this sequence).

Note that the Standard Event Status Register bits that are not unmasked stifl
respond to their corresponding conditions. They do not, however, set bit 5 in the
Status Byte Register,

You can determine which bils in the Standard Event Status register are
unmasked with the command:

*ESE?

This command returns the decimal weighted sum of all unmasked bits.

The Standard Event Status Enable register is cleared (all bits masked) by
sending the command:

*ESE O

You can determine which bits in the Standard Event Status register are set using
the command:

*ESR?

This command returns the decimal weighted sum of all set bits. *ESR? clears
the register, *CLS also clears the register.

Both of these commands return the decimal weighted sum of all set or enabled
bits.

The registegs in-the Standard Operation Status Group provide information
about the state of measurement functions within an instroment. These functions
are represeated by bits in the Condition register which is described in Table 4-3.

The System Instruraent (Command Module) only uses bit 8 in the Condition
register. Bit 8 {when set) indicates that an interrupt s¢t up by the
DIAGnostic:INTerrupt commands has occurred and has been acknowledged.

The registers in the Operation Status Group and the DIAGaosticINTerrupt
commands are only used when, for a specific VXIbus interrupt line, it is
necessary Lo replace the operating system’s interrupt service routing with the
System Instrument’s service routine. Hewlett-Packard VXTIbus devices used with
the Command Module use the operating system service routine. The VXIbus
interrupt line that is used by these devices (primarily line 1), should not be nsed
with the DIAGuaosticINTerrupt commands,

The DIAGnostic:INTerrapt commands are covered in Chapter 5.
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Table 4-3. Operation Status Group - Condition Register

Bit Decimal
Number | Weight | Description

0 1 Catibrating

1 2 Sentling

2 3 Ranging

3 & Sweeping

4 16 Mrasuring

3 32 Waiting for TRG

6 64 Waning for ARM

7 18 Correcting

8 256 Iterrupt acknowledged (System Instrument)
9-12 Instrument Dependent
13-14 Reserved

15 Alvaays zero

Reading the  When an event monitored by the Condition register has occurred or is
Condition Register  occurring, a corresponding bit in the register is ser. The bit which is set can be
determined with the command:

STATus:OPERation: CONDition?
The data which is returned is the decimal weighted sum of the set bit. Since bit 8
is the only bit used by system instrument, 256 is returned if the bit is set,
Bit 8 in the Condition register is cleared with the command:

DiAGnostic: INTerrupt RESPonse?

Unmasking the  When a condition monitored by the condition register occurs, a corresponding
Operation Event  bit in the Operation Status Group Event register is zutomatically set. In order
Register Bits for this condition 1o generate a service reguest, the bit in the Event register must
be unmasked using the Operation Status Group Enable reg:ster, This is done
using the command:

STATus OPERation:ENABle < evenf >

where event is the decimal weight of the bit to be unmasked. Since the system
instrament only uses bit 3, the only useful value of event is 256,

When bit 8 is set and is unmasked, it sets bit 7 in the Status Byte register in the
Status Byte Group.

Bits in the Operation Status Group Event register which are unmasked can be
determined with the command:

STATus:OPERation:ENABIe?

The coramand returas the decimal weighted sum of the unmasked bit(s).
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Bits in the Operation Status Group Event register which are set can be
determined with the command:

STATus: OPERation: EVENL?

This command returns the decimal weighted sum of the set bit(s).

Clearing the Operation  Bits in the Operation Status Group Event register are cleared with the
Event Register Bits command:

STATus:OPERation:EVENL?
or the bits can be cleared with the command:
*CLS

The Qperation Status Group Enable register is cleared (all bits masked) by
sending the command:

STATus:OPERation:ENABIe 0

Using the Operation  The following example shows the sequence of commands used to setup and
Status Group Registers respond to an interrupt uging the system instrument interrupt servicing routine.

NOTE An interrupt handler must be assigned to handle the interrupt on the VXIbus
backplane interrupt line specified. See "Interrupt Line Allocation” in Chapter 2
for more information.

ICall computer subprogram Intr_resp when a service request
!is received due 1o an interrupt on g VXIbus backplane
!interrupt line.

ONINTR 7 CALL Intr_resp

ENABLE INTR 7;2

IUnmask bit 7 in the Status Byte register so that a service

! request (SRQ) wifl occur when an interrupt occurs.
tUnmask bit 8 in the Operation Status Group Enable register
Iso that when the interrupt occurs it will set bit 7 in the
IStatus Byte register.

OUTPUT 70900, "*SRE 128"
QUTPUT 70900; "STAT:OPEHR.ENAB 258"

I5et up interrupt line 5 and enable interrupt response data
o be generated.

CUTPUT 70900; "DIAG:INT:SETUPS ON"
OUTPUT 70900; "DIAGINT:ACT CON"

. {Program which executes until interrupt occurs)

ICompuiter service request routinie which does an SPOLL

lto determine the cause of the interrupt, then reads

Hand cicars) the Operation Event register to determine which
levent occurred, and then reads the interrupt acknowledge

¢ response (which also clears condition regsier bit 8).
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SUB Intr_resp
B = SPOLL{70900)
QUTPUT 70900; "STAT:OPER:EVEN?"
ENTER 70900; £
OUTPUT 70800; "DIAG:INTR:RESP?"
ENTER 700900; R

SUBEND

Clearing Status

The *CLS command clears all status registers (Standard Event Status Register,
Standard Operation Statas Event Register, Questionable Data Status Event
Register) and the error queue for an instrument. This clears the corresponding
summary bits (bits 3, 5, & 7) and the instrument-specific bits (bits 0, 1, & 2) in
the Status Byte Register. *CLS does not affect which bits are enabled to be
reflected in the Status Byte Register or enabled 1o assert SRQ.

Interrupting an
External Computer

When a bit in the status byte register 1s set and has been enabled to assert SRQ
{*SRE command), the instrument sets the HP-IB SRQ line true. Interrupts can
be used to alert an external computer to suspend its present operation and find

out what service the insirument requires. (Refer 1o your computer/flanguage

manuals for information on how to program the computer to respond to the
interrupt.)

To allow any of the statns byte register bits to set the SRQ line true, you must
first enable the bit(s) with the *SRE command. For example, suppose your
application requires an interrupt whenever a message is available in the
mstrument’s output quene (status byte register bit 4). The decimal weight of this
bit is 16. You can caable bit 4 10 assert SRQ by sending:

*SRE 16

NOTE

You can determing which bits are cnabled in the Status Regster using *SRE?.
This command returns the decimal weighted sum of all enabled bits.
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Exampie: Interrupting when an Error Occurs

This program shows how to interrupt an external compater whenever an error
occurs for the instrument being programmed which, ia this example, is &
multimeter at secondary address 03.

10

OPTION BASE 1 {Array numbering starts with 1

20 ONINTR 7 CALL Errmsg

IWhen SRQ occurs on interfoce 7, call subprogram

30 ENABLEINTR7:2

{Enable SRQ interrupt, interface 7

40 OUTPUT 70303;*8RE 32"

70
80
20
100
110
120
130
140

150

160
170
180
190
200
210
220
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!Enable bit 5 {Standard Event Status Bit) in Status Byte
Register
QUTPUT 70903;"*ESE 60"

IEnable error bits (bits 2-5) in Standard Event Status Register
to be reflected
lin Status Byte Register

OUTPUT 70903,"MEAS.TEMP? TC,T.{@104)"

IMeasure temperature with valtmeter

WAIT 2

ENTER 70803, Tmp_rdg {Enter temperature reading

PRINT Tmp_rdg {Print temperature reading

END

SUB Errmsg
DIM Message$[256] ICreate arrqy for error message
CLEAR 70903 IClear multimeter
B = SPOLL(70003)

ISerial poll muliimeter (clears SRQ)
REPEAT
fRepeat next 3 lines until error number = 0

QUTPUT 70903,"SYST.ERR?"  IRead error from queue
ENTER 70903;Code.Message$  /Enter error number & message
PRINT Code, Message$ 1Print error number & message
UNTIL Code=0
OUTPUT 70803,*CLS" {Clear status structures
STOP
SUBEND
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Synchronizing an
External Computer
and Instruments

The *OPC? and *OPC commands (operation complete commands) allow you
to maintain synchronization between an external computer and an instrument,
The *OPC? query places an ASCII character 1 into the instrument’s output
queus when all pending instrument operations are finished, By requiring the
computer (o read this response before continuing program execution, you can
ensure synchronization betweea one or more instruments and an external
computer,

The *OPC command sets bit 0 (Operation Complete Message) in the Standard
Event Status Register when all pending instrument operations are finished. By
enabling this bit to be reflected in the Slatus Byte Register, you can ensure
synchronization using the HP-IB serial poll function.

Example: Synchronizing an External Computer and Two instruments
using the OPC? query.

This example uses a D to A Converter module (DAC) at secondary address 09
and a Scanning Voltmeter at secondary address 03, The application requires the
DAC to output a voltage 10 a device under test. After the voltage is applied, the
voltmeter measures the response from the device under test, The *QPC?
command ensures that the voltage measurement will be made only after the
voltage is applied by the DAC, ’

10 OUTPUT 70909;"8SCUR:VOLT1 §5,*QPC?"

IConfigure DAC to output 5 volts on channel I; place 1in
output
lqueue when done

20 ENTER 70909:A
IWait for *OPC? response
30 OUTPUT 70903;,"MEAS:VOLT:DC? (@104)"
IMeasure D voltage on device under test
40 ENTER 70903.A
!Enter volluge reading
50 PRINT A
IPrint reading
60 END
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Example: Synchronizing an External Computer and Two Instruments
using the *OPC command.

This example uses the *OPC command and serial poll to synchronize an
external computer and two instruments (DAC at secondary address 09,
Scanning Voltmeter at secondary address 03), The advantage to using this
method over *QPC? query method is that the computer can do other operations
while it is waiting for the instrument(s) to completc opzrations. When uasing this
method, the Operation Complete bit (bit 0) must be the only cnabled bit in the
Standard Event Status Register (*ESE 1 command). If other bits {such as error
bits) are enabled, you must make sure that bit O causes the interrupt. -

10 OUTPUT 70808;*CLS"
IClear ail status structures on instruynent at secondary address

20 QUTPUT 70909;"*ESE 1"

!Enable Qperation Complete to be reflected in bit S of the
Status Byte Register

30 OUTPUT 70903;"SOUR:VOLT1 5;*OPC”
!Configure instrument # 1, set Operation Complete bit when
done

40 WHILE NOT BIT(SPOLL(70909),5)

{While waiting for bit 5 in instrument’s Status Byte Register to
be set,
lcormnputer can do other operations

50 HComputer does other operations here)

60 END WHILE

70 QUTPUT 70003;"MEAS:VOLT:DC? (@104)"
IMeasure DC voltage using instrument #2

80 END
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Chapter 7

System Instrument Command Reference

About This Chapter This chapter describes the Standard Commands for Proegrammable
Instruments (SCPI) command set and the IEEE 488.2 Common Commands for
the Bystem Instrument. The System Instrument is part of the HP E1300/E1301
Mainframe’™s internal control processor and is therefore always present in a
Mainframe. This chapter contains the following sections:

® Command Types. .. .t i i riintnanenrieraraens 7-1
® SCPI Comumand Reference .......... e raeraeraereeaaean 7-4
® Common Command Reference ......... B AN 765
@ HP-IB Message Reference .. ........... Cerrarbenaa veee 1-T2
s Command Quick Reference .. ..... o raeriencenaniennann 7-75
Command Types Commands are separated into two types: IEEE 488.2 Common Commands and
SCP1 Commands.

Common Command  The IEEE 488.2 standard defines the Common commands that perform
Format  functions bke reset, self-test, status byte query, etc. Common commands are four
or five characters in length, always begin with the asterisk character (*), and may
include one or more parameters. The command keyword is separated from the
first parameter by a space character. Some examples of Common commands are
shown below:

*RST, *ESE <mask >, *STB?

SCPI Command Format  The SCPI commands perform functions like closing switches, making
measurements, and querving instrument states or retrieving data. A subsystem
command structure is a hierarchical structure that usually consists of a top level
(or root) command, onc or more lower level commands, and their parameters.
The following example shows part of a typical subsystem:

[ROUTe:]
CLOSe <channei_list >
SCAN <channel {ist>
:MODE?

ROUTe: is the root command, CLOSe and SCAN are second level commands
with parameters, and ‘MODE? 15 a third level command.
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Command Separator

Abbreviated Commands

Implied Commands

Variable Command Symtax

Parameters

A colon {;) always separates one command from the next lower level commaand
as shown below:

ROUTe:SCANMODE?

Colons separate the root command from the second level command
(ROUTe:SCAN} and the second level from the third level (SCAN:MODE?).

The command syntas shows most commands 4s a mixtare of upper and lower
case letters. The upper case letters indicate the abbreviated spelling for the
command. Foi shorter program lines, send the abbreviated form, For better
program readability, you may send the entire command. The instrument will
accept either the abbreviated form or the entire command.

For example, if the command syntax shows MEASure, then MEAS and
MEASURE are both acceptable forms. Other forms of MEASure, such as
MEASU or MEASUR will generate an error. You may use upper or lower case
letters. Therefore, MEASURE, measure, and MeAsUrE are all acceptable.,

Implied commands appear in square brackets ([ 1) in the command syntax. (The
brackets arc not part of the command, and are not sent to the instrument.)
Suppose you send a second level command but do not send the preceding
implied command. In this case, the instrument assumes you intend to use the
implied command and #t responds as if you had sent it. Examine the SOURce
subsysiem shown below;

[SOCURce:]
PULSe
:COUNt
‘COUNL?
‘PERiod
:PERI0d?

The root command SOURce: is an implied command. To set the instrument’s
pulsc count o 25, you can send cither of the following command statements:

SOUR:PULS:COUN 25 or PULS:COUN 25

Some commands have what appears to be a variable syntax. For example:
DIAG:INT:SETup[n]? and SYST:COMM:SERial[n]:BAUD?

In these commands, the "n" is replaced by a number, No space is left between
the command and the number because the number is not a parameter. The
number is part of the command syntax. The purpose of this notation is to save a
great deal of space i the command reference. In the case of ... SETup|n], n
could range from 1 through 7, In .. . SERial{n]..., n can be from 0 through 7. You
can send the command without the [n} and a default value will be used by the
instrument. Some exampies:

DIAG:INT:SETUP2?, DIAG:INT:PRI2 5, SYST:COMM:SER1:BAUD 3600

Parameter Types. The following list contains explanations and examples of
parameter types you will see later in this chapter.

e Numeric Parameters arec commonly used decimal representations of
numbers including optional signs, decimal points, and scientific notation
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Linking Commands
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(e.g., 123, 123E2, -123, -1.23E2, .123, 1.23E-2, 1.23000E- 01). Special
cases include MIN, MAX, and INFinity. The Comments section within
the Command Reference will state whether a numeric parameter can also
be specified in hex, octal, and/or binary. #H7B, #Q173, #81111011

® Boolean parameters represent a single binary condition that is either true
or false (e.g., ON, OFF, 1, 0). Any non-zero value is considered true.

Dmcreet parameters select from a finite nomber of values. These
parameters use mnemonics to represent each valid setting. An example is
the TRIGger:SOURCce <source > command where source can be BUS,
EXT, HOLD, or IMM,

@ Avrbitraty Block Program Data parameters are used to transfer blocks of
data in the form of bytes. The block of data bytes is preceded by a
preamble which indicates either 1) the number of data bytes which
follow, or Zj that the following data block will be terminated upon receipt
of a New Liae message with the EQI signal true. The syntax is:

Definite Length Block
# < non-zero digit > < digit(s) > < data byte(s) >

Where the value of <non-zero digit > equals the number of
< digit(s) > . The value of <digit(s) > taken as a decimal integer
indicates the number of < data byte(s) > in the block.

Indefinite Length Block
#0 <data byte(s) > <NL~END >

Examples of sending 4 data bytes:

#14 <bvie> <byte> <byte > <byte >
#3004 < byte > < byte > <byte > <byte >
#{(<byle> <byte> <byle > <byte > <NL"END >

Optional Parameters. Parameters shown within square brackets ([ ) are
optional parameters. {Note that the brackets are not part of the command, and
are pot sent to the instrument.} If you do not specify a value for an optional
parameter, the instrument chooses a default value. For example, consider the
ARM:COUNI? [ < MIN |MAX >1 command. If you send the command without
specifying a parameter, the present ARM:COUNt value is returned. If you send
the MIN parameter, the ecommand returns the mirdmum count available. If you
send the MAX parameter, the command returns the maximum count available,
Be sure to place a space between the command and the parameter.

Linking IEEE 488.2 Coromon Commands with SCPI Commands. Use a
semicolon between the commands. For example:

*RST,OUTP ON or TRIG:SQUR HOLD;*TRG

Linking Multiple SCPI commands. Use both a semicolon and a colon between
the commands. For example:

ARM:COUN 1;:TRIG:SOUR EXT
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ABORt

SCPI Command
Reference

ABORt

Subsysiem Syntax

Comments

Example

This section describes the SCPI commands for the System Instrument.
Commands are listed alphabetically by subsystem and also within each
subsystem. A command guide is printed in the top margin of each page. The
guide indicates the first command listed on that page.

The ABORT subsystem is a part of the System Tnstrument’s trigger system.
ABORT resets the trigger system from its Wait For Trigger state to its Idle state
and aborts any pacer pulse irain in progress. ABOR! performs the opposite
functios of the INITiate:iMMediate command. INITiate enables the trigger
system, while ABOR1 disables it.

ABORt

e ABORt does not affect any other settings of the trigger system. When the
INITiate command is sent, the trigger system will respond just as it did
before the ABOR1 command was sent,

# Related Commands: INITiate, TRIGger
@ *RST Condition: ABORT

Stopping Pacer pulses with ABORT

TRIG:SOUR HOLD ¢rigger source is TRIG
command

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOUR:PULS:IPER .1 S pulse period set to .1 second

INIT ‘ go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

ABORT . go to Trigger-ldle state and stop
Pacer pulses
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DIAGnostic

DIAGnostic The D1AGaostic subsysiem allows control over the System Instrument’s internal
processor system {{BOOT, and :INTerrupt), the allocation and contents of User
RAM, and, disc volume RAM ((NRAM, and :RDISk), and allocation of the
built-in serial interface (COMMSER:OWNer).

Subsystem Syntax  DIAGnostic

www.valuetronics.com

:BOOT
COLD
[ WARM]
LOMMunicate
SERaali)
[:OWHNer] [§YSTem | IBASic| NONE]
[:OWNer)?
. :SERial{n}
STORs

DOWRNIvad

CHECked
[:MADDress] <address >»,<data >
:SADDress <address> < data >
MADDress| <address >, <data>
:SADDress <address >, <data >

DRAM

:AVAllable?
:CREate <sire > << pum_drivers >
:CREate? <MIN|MAX >, < MIN|MAX|DEF >

DRIVer

LOAD < driver_block >
CHECked < driver_block >
LIST
:ALL?
RAM?
ROM?

ANTerrupt

:ACTivate [ON]OFF|1]0]

SETup|s] [ON|OFF|1]0]

SETUP[n]?

‘PRIority[n] [ <priority > |MIN|MAX | DEF]
PRIority[n]? [MIN|MAX|DEF]
:RESPonse?

:NRAM

:ADDRess?
:CREate <size>» | MIN|MAX
CREate? {MAX MIN]

PEEK? <address >, <width>
POKE < address > , < width >, < data >
‘RDISk

:ADDress?
‘CREate <size > |[MINJMAX
:CREate? [MIN|MAX]

UPLoad

GMADDyess|? < address >, <byte_count >
SADDress? <address >, <byte_count>
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DIAGnostic:BOOT:COLD

BOOT:COLD  DIAGhostic:BOOT:COLD causes the System Instrument to restart (re-boot),
Configurations stored in non-volatile memory and RS-232 configurations are
reset to their default states:

& DRAM, NRAM, and RDISk memory segments are eleared

o Serial Interface parameters set to:

~ BAUD 9600
- BITSS

~ PARity NONE
~ SBITs 1

- DTRON

- RTSON

- PACE XON

® Serial 0 Owner = system

NOTE Resetting the serial interface parameters takes about 0.01 seconds for the
built-in serial port and 0.75 seconds per serial plug-in card. While this is taking
place the System Insirsment will still respond to serial polls. If you are using 2
serial poll to determine when the cold boot cycle is complete, you should insert a
delay of 1 second per plug-in serial card (E1324) before polling the system
instrament. This will prevent incorrectly determining that the system instrument
has completed its boot cycle.

Comments e The System Instrumcnt goes through its power-up self tests.

& Related Commands: DIAG:BOOT'WARM

Example Re-booting the System Instrument (cold)
DIAG:BOOT.COLD foree boot
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:BOOT[WARM]

Comments

Example

:COMMunicate
:SERial{0][:OWNer]

Parameters

Comments

Example

DiAGnostic :BOOT[:WARM]

DIAGnostic: BOOT[:WARM] causes the System Instrument to restart (re-boot)
using the current configuration stored in non-volatile memory. The effect is the
same as cycling power,

& The System Instrument goes through its power-up self tests.

® The non-volatile system state is used for configuration wherever
apphcable,

8 Related Commands: DIAG:BOOT.COLD

Booting the System Iasirument (warm)
DIAG:BOOT:WARWM force boot

DIAGnostic:COMMunicate:SERial {0 :OWNer] <owner > Allocates the
built-in serial interface 1o the System Instrument, the optional IBASIC
interpreter, or to neither,

Parameter Parameter Range of Default
Name Type Values Units
owrier discrele SYSTem|[IBASic| NONE none

® While the serial interface is allocated to the Command Module
{(SYSTem), it can function as the mainframe user interface when
connected to a terminal or computer running terminal eraulation
software,

@ When the built-in serial interface is allocated to TBASIC, it is controlled
only by IBASIC. The serial interface is given a select code of 9, and any
RS-232 device connected to the (Command Module) RS-232 port is
programmed accordingly.

® If the built-in serial interface is not needed, specifying NONE will release
memory for use by other instroments,

@ Once the new scrial interface owner has been specified
{DIAG:COMM:SER:(OWN), the change will not take effect until you
re-boot (warm} the system.

¢ Related Commands: DIAGnostic:COMMunicate:SERial[:QWNer]

Give the serial interface ts IBASIC.

DIAG:COMM:SER IBAS Note; -OWNer is implied
DIAG:BOOT:WARM Complete the allocation

System Instrument Command Reference 7-7

www.valuetronics.com



DiAGnostic:COMMunicate :SERial[0][:OWNer]?

:COMMunicate
:SERial[0][:OWNer]?

Comments

Exampie

:CONMMunicate
:SERial[n]:STORe

Comments

Example

DIAGnoestic:COMMunicate: SERial [0) [:Q0WNer]? Returns the current "owner”
of the built-in serial interface. The values returned will be; "SYST”, "IBAS™, or
"NONE",

¢ Related Commands: DIAGnostic:SERial[-:(OWNer]

Determine which instrument has the serial interface.

DIAG:COMM:SER? Note; :OWNer is implied

enter statemnent statemnent returms he string
SYST, IBAS, or NONE

DIAGaoostic:COMManicate: SERial [n}:STORe Sitores the serial
communications parameters (c.g. BAUD, BITS, PARity etc.) into non-volatile
storage for the serial interface specified by [n] in SERial[n].

@ Untl .. .STORe is executed, communication parameter values are stored
in volatile memory, and a power faiture will cause the settings to be lost,

® DIAG:COMMSER(1-T):STOR causes an HP E1324A (B-size RS-232
card) to store its settings in an on-board EEROM. This EEROM write
cycle takes nearly one second to complete. Wait {or this operation to
complete before attempting to use that serial interface.

e The HP E1324A’s EEROM used 1o store its serial commmunication
seftings has a finite lifetime of approximately ten thousand write cycles.
Even if your application program sent the ...5TORe command once
every day, the lifetime of the EEROM would still be over 27 years.

Be careful that your application program sends the ...STORe command
to ap HP E1324A no more often than is aceessary.

e Related Commands: all SYST:COMM:SER|n]... commands

Store the serial communications settings in the third HP E1324A.
DIAG:COMM:SERI:STOR
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DiAGnostic :DOWNIioad:CHECked [:MADDress]

:DOWNIocad:CHECKked  DIAGnostic:CHECked: DOWNload:MADDress] <address>, < data> writcs
[:MADDress] data into a non-volatile User RAM segment starting st @ddress using crror
correction. The User RAM segment is allocated by the DIAGNRAM:CREate
or IAG:DRAM:CREatc command,

Farameters Parameter Parameter Renge of Defauit
Name Type Values Units
address AUmETIC 610 16,777,215 (#HFFFFFE) none
data arbitrary block | Sec "Parameter Types™, in the none
program data beginning of this chapter
Comments e This command is typically used to send a block of data 1o a block of vser

RAM. It is the only way to send binary data to multiple addresses over a
serial (R8232C7} line,

e CAUTION: Be certain that alf of ithe data vou download wili be contained
entirely within the allocated NRAM segment. Writing data outside of the
NRAM scgment will disrupt the operation of the Command Module.
Most computers lorminate an OQUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accpunted for (NRAM scgment
sized 10 accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpfud methods:

~ Size the NRAM segment a little larger than the expected data block
- Control the End-Of-Line characters with format statements.
~ Use the Definite Length Arbitrary Block Program Data format (see
exampie) to send your data rather thaa the Indefinite Length
Arbitrary Block Program Data format,
@ Address may be specified in decimal, hex {#HD, octal (#Q), or binary
{(#B) lormats. DOWNload is done by word {16 bit) access so address
must be evea.

® Be certain that address specifies a location within the User RAM
segment allocated using DIAG:NRAM:CREaie if you are downloading a
configuration table. DIAG:DOWNload can change the contents of
System RAM causing unpredictable results.

® This command can also be used Lo write data to a device with registers in
the Al6 address space. See [DOWNload:SADDress.

& Related Commands: DIAGNRAM-CREate, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXLCONF.CTABLe, VXI:CGNF:DCTable,
VXLCONFITABl, VXI.CONF-MTABe
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DiAGnostic:DOWNIoad:CHECked [:MADDress]

Byte Format  Each byte sent with this command is expected (o be in the following format:

Bit # 7 6 5 4 3 2 1 G

Control Bit Check Bits Data Bits

& Contrel Bit is used to indicate the serial driver information such as clear,
reset, or end of transmission. This bit is ignored by the regular 488.2
driver . The control bit should be one for regular data.

® Check Bits are ased to detect and correct a single bit error. The control
bit is not included in the check. The check bits are a Hamming single bit
error correction code, as specified by the following table:

Data Value Check Bits
1] 0
1 7
2 6
3 1
4 5
5 2
6 3
7 4
8 3
9 4
10 5
11 2
12 6
13 i
14 0
15 7

@ Data bits are the actual data being transferred (four bits at a time). Each
word to be writlen requires four data bytes {or transmission, The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
written (bits 15-12) . The pext data byte received contains the Jeast
significant aibble of the most signilicant byte of the word (bits 11-8). The
third data byte received contains the most significant nibble of the least
significant byte of the word (bits 7-4}. The fourth data byte received
contains the least significant nibble of the least significant byte of the
word to be written {bits 3-0). Once all four bytes have been received the
word will be written.
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DIAGnostic :DOWNIoad:CHECked :SADDress

:DOWNioad:CHECked  DIAGnostic:CHECked:DOWNload:SADDress <address>,< data> writes dafa
SADDress  to nop-volatile User RAM at a single address specified by address using error
correction, 1t cap also write to devices with registers m the A16 address space.

Parameters Parameter Parameter Range of Default
Name Type Values Uhnits
address numeric 0 to 16,777 215 (#HFFFFFE) none
data arbitrary block | See "Paramcter Types', in the none
program data beginning of this chapter
Comments ® This command is typically used to send data to a device which accepts

data at a single address. It is the only way to send binary data to single
addresses over a serial (R8232C) hae.

® Most computers terminate an QUTPUT, PRINT, or WRITE statement
with a carriage return or carriage return and line feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some heipful methods:

~  Control the End-Of-Line characters with format statements.

—~ Use the Definite Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Block Program Data format.

® A register address in A16 address space can be determined by:
1FC0O0+1s + (LADDR * 64) + register_number
where 1FCO0016 is the base address in the System Instrument A16 space,
1.ADDR js the device logical address, 64 is the number of address bytes
per device, and register_number is the register to which the datais
written. '

If the device 1s an A24 device, the address can be determined using the
VXL:CONF:DLISt command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
2000006 and address FOOD001g is directly addressable by the Controller.

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
{(#B) formais, DOWNIoad is done by word {16 bit) access so address
must be even.

' Rela@gd Commands: DIAG:UFPLoad:SADDress?
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DIAGnostic:DOWNioad:CHECked :SADDress

Byie Format  Each byte sent with this command is expected to be in the following format:

Bit # 7 6 5 4 3 2 1 0

Control Bit Check Bits Data Bits

o Control Bit is used 1o indicate the serial driver information such as clear,
reset, or end of transmission, This bit is ignored by the regular 488.2
driver. The controt bit should be one for regutar data.

® Check Bits are used to detect and correct a single bit error. The control
bit is not included in the check. The check bits are a Hamming single bit
crrie correction code, as specified by the following table:

Data Value Check Bits
0 0
i 7
2 6
3 1
4 5
5 2
6 3
7 4
8 3
9 4
i0 5
11 2
12 6
13 i
14 g
i5 7

® Data bits are the actual data being transferred (four bits at a time). Each
word 1o be written requires four data byles for trangmission. The
significance of the data is dependant on the order received. The first data
byte received contains the most significant nibble of the 16 bit word to be
writtcn (bits 15-12) . The next data byle received contains the least
significant nibble of the most significant byte of the word (bits 11-8). The
third data byie received contains the most sigaificant nibble of the least
significant byte of the word (bits 7-4). The fourth data byte received
vontains the lcast significant nibble of the least significant byte of the
word to be wiitten (bits 3-0), Once all four bytes have been reccived the
word will be writien,
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DiAGnostic :DOWNIioad [:MADDrsss]

DOWNIoad  DIAGaosticDOWNIoad :MADDress] < address> < data> writes data into a
[:MADDress] non-volatile User RAM segment starting at address. The User RAM scgment is
allocated by the DIAG:NRAM:CREate command,

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 010 16,777,215 (#HFFFFFE) none
data arbitrary block | Sce "Parameter Types®, in the none
program data b{:grinning of this chapter
Comments ® CAUTION: Be certain that alf of the data you download will be contained

entircly within the allocated NRAM segment. Writing data outside of the
NRAM segment will disrupt the operation of the Command Moduls.
Most compaters teemmate an QUTPUT, PRINT, or WRITE stalement
with a carriage retwrn of carriage return and hine feed. These
End-Of-Line characters must be either accounted for (NRAM segment
sized to accommodate them), or suppressed using an appropriate
IMAGE or FORMAT statement. Some helpiul methods:

~ Size the NRAM segment a little larger than the expected data block

- Control the End-Of-Line characters with format statements.

- Use the Definiie Length Arbitrary Block Program Data format (see
example) to send your data rather than the Indefinite Length
Arbitrary Biock Program Data format.

® This command is generally used to download data into User

Conliguration Tables. These tables allow the user to control the system’s
RS dynamic configuration DOWNIoad uses word writes,

® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formais. DOWNIioad is done by word (16 bit) access so address
must be cven.

® Be certain that address specifies a location within the User RAM
segment allocated using DIAG:NRAM:CREaice if you are downloading a
configuration table. DIAG:DOWNIoad can change the contents of
System RAM causing unpredictable results.

¢ This command can also be used to write data to a device with registers in
the A16 address space. See :DOWNload:SADDress.

® Related Commands: DIAG:INRAM:CREatc, DIAG:NRAM:ADDRess?,
DIAG:UPLoad?, VXI.CONF:CTABle, VXL.CONF:DCTable,
VXLCONF:ITABI, VXL.CONF:MTABIe
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DiAGnostic:DOWNIload:SADDress

Exampie

DOWNIcad:SADDress

Parameters

Commenis

7-14 System Instrument Command Reference

Loading Dynamic Configaration information into an allocated RAM segment.
DIAG:NRAM:CRE 6

DIAG:BOOT:WARM

DIAG:NRAM:ADDR?
- enter value to varigble X

DIAG:DOWN <value of X> table data download table data
VXI:CONF:DCTAB <valug of X>

DIAG:BOOT-WARM

Alocate a segment of user

RaM

Re-boot system to complete

allocation

guery starting address

gel starting address into X

link configuration table to

configuration algorithm

Re-boot to set new
configuration

DiAGnostic:DOWNload:SADDress < address> , < data> writes data to
non-volatile User RAM at a single address specified by address, and writes data
to devices with registers in A16 address space,

program data

beginning of this chapter

Pacameter Parameter Range of Default
Name Type Values Uwits
address DUMEric 0 to 16,777,215 (#HFFFFFE) none
data arbitrary block | See "Parameter Types”, in the nonc

e Most computers terminate an QUTPUT, PRINT, or WRITE statement
with a carriage retern or carriage return and line feed. These
End-Of-Line characters must be accounted for or suppressed using an
appropriate IMAGE or FORMAT statement. Some helpful methods:

~ . Control the End-Of-Line characters with format statements.

-« Use the Definite Length Arbitrary Block Program Data format to send

your data rather than the Indefinite Length Arbitrary Block Program
Data format.

e A register address in A16 address space can be determined by:

1FCON01s + (LADDR * 64) + register_number
where 1FC000)6 is the base address in the System Instrument A16
address space, LADDR is the device logical address, 64 is the number of
address bytes per device, and register_number is the register to which the
data is written,

If the device is an A24 device, the address can be determined using the
VXECONF:DLISt command to find the base address in A24, and then
adding the register_number to that value. A24 memory between address
20000016 and address EOBO00;¢ is directly addressable by the Controlier.

o Address may be specified in decimal, hex (#13), octal (#0), or binary
(#B) formats. DOWNIoad is done by word {16 bit) access so address
must be cven.

o Related Commands: DIAG:UPLoad:SADDress?
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DIAGnostic :DRAM:AVAilable?

Example Downloading Data to 8 Single Address Location

This program downloads an array with the data 1, 2 3, 4, Storegister3Z on a
device with logical address 40 in VXIbus A16 address space.

DiM Dnid_data(1:5) Dimension controller array
DATA 12,345
READ Dnld_data(*) Load data into controller array

"DIAG:DOWN:SADD #H1FCA20,#210";
This line is sent withow! termination.

Send Dnld_data as 16-bit words Terminate after last word with
EQI or LF and EQ1

DRAM:.AVAIIaDle? DIAGnosticDRAM:AVAilable? Returns the amount of RAM remaining
{available) in the DRAM (Driver RAM) scgment, which is the amount of RAM
in the segment minus any previously loaded drivers,

Commenis ¢ DIAG:DRAM:CREAte does not allocate the RAM segment until after a
subsequent re-boot,

® Related Commands: DIAG:DRAM:CREate, DIAG:DRIVer:LOAD,
DIAG:DRIVer:LIST?

Example Determine amount of space left for drivers in the DRAmM segment.

DIAG:DRAM:AVA?

enter statement statement retums available
DRAM in bytes.
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DiAGnostic:DRAM:CREate

:DRAM.CREate DIAGnesticDRAM:CREate < size> <nusm_drivers> creates a non-volatile
RAM area for loading instrument drivers. PIAGnostic DRANVECREate 0
removes the RAM segment when the system is re-booted,

Paramaters Parameter Parameter Range of Default

" Name Type Values Units

size RUMETIC 0 to available RAM or none
MIN|MAX
num_drivers OMETc 0 to available RAM or 8
MIN|MAX |DEF
Comments ® sizeis the sumber of bvies to be allocated to DRAM use. A size of zero

will remove the DRAM segment.

® num_driverss the maximum number of drivers to be loaded.

e The DRAM segment will be creaied only after the System Instrument has
been re-bouted (cycle power or execute DIAG:BOOT).

@ Based on the size spectfied, DIAG:DRAM:CRE rounds the size up to an
even value.

s DRAM will de-aliecate previously allocated NRAM and RDISk
SCPTCTHS,

® Using all of the available RAM (MAX) for the DRAM scgment will limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface,

& Use DIAGDRIVer:LOAD.., and, DIAGZDRIVer:LIST...? to load and
manage DRAM.

¢ Related Cemmands:DIAG:DRAM: AV Ailabis?,

DIAG:DEIWer: LOAD.., DIALG:DRI¥VerLIST..0.

Example  Allocate a 15 Kbyte non-volatile Driver Ram segment,

DIAG . DRAM:CREale 15360 dlocate 135 Kbyte segment of
Driver Ram.

‘DRAM:CREate? DIAGoosticDRAM:CREate? [<MIN|MAX >, <MIM{MAX|DEF >} returns
the size (in bytes) of & previously created non-volatile RAM area for loading
instrument deivers, and the number of drivers currently loaded.

L

sizeis the sumber of bytes currently allocated 1o DRAM use.

num_driversis the number of drivers currently loaded.
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DIAGnostic :DRIVer:LOAD < driver_block >

:DRIVer:LOAD  DIAGnostic:DRIVer:LOAD < driver_block> loads the instrument driver
< driver block>  contained in the driver_block into a previously created DRAM segment.
Parameters Parameter Parameter Range of Default
Name Type Values Units
driver_block | arbitrary block | See "Parameter Types” at the none
_program data beginning of this chapter.
Comments e driver_bloclas the actual binary driver data to be transferred,
® Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREatc, DIAG:DRIVer:LIST. .2,
Exampie Download a driver block
DIAG:DRIV:LOAD
downloads the driver <driver_block > to DRAM memory.
:DRIVer :LOAD: DiAGnostic:DRIVer:LOAD:CHECked <driver_block> loads the instrument
CHECked  driver contained in the driver_block into a previously created DRAM segment.
<driver biock>  The driver_block is formatted in the same data byte format used by
- DOWNiIload:CHECked.
Parameiers Parameter Parameter Range of Default
Name Type Values Usits
driver_block | arbitrary block | See "Parameter Types” at the none
_program data beginning of this chapter.
Comments # driver_blocks the actual binary driver data to be transferred.
@ This is the culy way to download a device driver over a serial (R5232C)
fine.
# Related Commands:DIAG:DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LIST..7.
Example Download the driver named DIGITAL.DC,

DIAG:DRIVer:L OAD:CHEC
downloads the driver < driver_block> to DRAM memory.
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DiAGnostic;DRVer :LIST[:type]?

:DRWVer LIST[:type]?

Parameters

Comments

Example

Examgple

DIAGnostic: DRIVer:LIST:type] ? lists all drivers from the specified table found
on the system. If no parameter is specified, all driver tables are searched and the
data from cach driver table is separated from the others by a semicolon.

Parameter Parameter Range of Defauit
Name Type Values Lnits
type discrete ALL|RAM{ROM ALL

For each driver listed, the following items are returned:

NAME, IDN_MODEL, REV_CODE, TABLE

Parameter Description
NAME The instrument name. This is the same label that
appears on the instrument selection menu.
IDN_MODEL The model name. This is the same model name as
used in the response 1o the *IDN? command.
REV CODE The revision code, It is in the form A.nn.an where A
as an alpha character
TABLE The name of the table the driver was found in,
This will be RAM or ROM.

2 DIAGnosticcDRIVer;:LIST? lists all drivers found in the system.

& DIAGnosticDRIVer:LIST:RAM? lists all drivers found in the RAM
driver table DRAM. .

o DIAGuostic DRIVer:LIST:ROM? lists all drivers found in the ROM
driver table.

o Reiated Commands:DIAG: DRAM:AVAilable?,
DIAG:DRAM:CREate, DIAG:DRIVer:LOAD.,.,

List all drivers in the system.
DIAG:DRIV:LIST? fists ali drivers currently loaded.

List all drivers in ROM.

DIAG:DRIV:LIST:ROM? lists all of the drivers currently
{oaded in ROM.
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:INTerrupt:ACTivate

DIAGnostic :INTerrupt:ACTivate

DiAGaostic:INTerrupt:ACTivate < mode> enables an interrupt on the VXI
backplane interrupt line specified by DIAG:INT:SET{n] to be acknowledged.

Parameters Parameter Parameter Range of Defanit
Name Type Values Units
mode boolcan 0[1]OFF|ON none

Comments & When an interrupt occurs and has been acknowledged, the response is

read with the DIAGnosticINTerrupt:RESPonse? command,

@ If an interrupt occurs on a VXibus backplane interrupt line and the
interrupt acknowledgement has not been enabled, there ts no iaterrupt
acknowlcdgement response. The interrupt will be held off until the
interrupt acknowledge is enabled by either the DIAGINTACT
command or DIAGINT:RESP? command.

® ON or 1 enablc interrupt acknowledgement. OFF or 0 disables interrupt
acknowledgement,

e Bit 8 in the Opcration Status register can be used to indicate when aa
interrupt has been acknowledged. See chapters 6 for more details about
this register.

e Interrupt acknowledgement must be re-enabled every time an interrupt is
acknowledged

® Related Commands: DIAG:INT:PRIority{n], DIAG:INT:RESP?,
DIAGINT:SET{n}

o *RST Condition: DIAG:INT:ACTivate OFF (for all lines)

Example Enable an Interrupt Acknowledgement on Line 2.

DIAG:NT.SET2 Set up interrupt line 2
DIAG:INT:ACT ON Enable interrupt (o be
acknowledged

(NTerrupt:SETup[n] DIAGoostic:INTerrupt:SETup{n] <mede> specifics that an interrupt on VXI
backplane interrupt line [n] will be serviced by the System Instrument service
routine (DIAGnostic:INTerrupt commands) rather than the operating system
service routine.

Parameters Parameter Parameter Range of Default
Name Type Values Units
made boolean 0}1}OFF{ON none

Comments ¢ .. .SETupl through ...SETup7 specify the VXTI interrupt lines 1 through 7.
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® Seading SETup without an [n] value specifics VX! interrupt line 1,
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DiaGnostic:iNTerrupt: SETup[n}?

& ON or 1 specify that interrupt handling is to be set up for the specified
interrupt kine. OFF or 0 indicate that interrupt handling of the specified
line is to be done by the operating system,

¢ Related Commands: DIAGINT:ACT, DIAG:INT:PRIority|n}],
DIAGINT:RESP?

e *RST Condition: DIAG:INT:SETup{n] OFF (for all lincs)

Exampie  Setup and wait for VX1 interrupt response on line 2.

DIAGINT . PRI2 5 set priority 1o 8 on line 2
DIAGIINT:3ETUP2Z ON handle interrupt on line 2

code which will

fnitiate an action
. reswudting in an interrupt
DIAG:INT.RESP? Read the acknowledge response

ANTerrupt:SETupnl?  DIAGnesticINTerrupt:SETap(n]? Returns the current state sct by
DIAGUNTSETUP{n] <mode >, for the VX1 interrupt line specified by [n] in

...SETup{n]?.
Comments ® .. .SETupl? through .. .SETup7? specify the VXI interrupt lines 1
through 7.

¢ Scnding SETup? without an {n] valuc specifics VXI interrupt line 1.

e If1is returned, interrupt handling is set up for the specified interrupt
line using the System Instrument {DIAGnosticINTerrupt commands). I
0 1s returned, interrupt handling is done by the operating system.

® Related Commands: DIAG:INT:SETup[n], DIAG:INT:PRIority[n],
DHAGINTACT, DIAGINT:RESP?

Example Determine interrupt setup for line 4.

DIAGINT . SETUP4?
enter statement statement retumns ¢ or 1
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DIAGnostic :INTerrupt:PRIority[n]

(NTerruptPRlority[n]  DIAGnosticINTerrupt:PRIority[n] { <level> } gives a priority level to the VX1
interrupt line specificd by [a] in ... PRIority{n].

Parameters Parameter Parameter Range of Defanit
Name Type Values Units
level aumeric 1 through 7| MINIMAX | DEF | nonce
Comments @ The priority of an interrupt line determimes which line will be

acknowledged first in the ovent that more than oae line 15 iInterrupting,

® Forlevel, Yower values have lower priordy {level 1 is lower priority than
level 2).

o No parameter, or DEF (default) seas priority to 1.

e ... PRIoriyl through ... PRlIority7 specify the VXTI interrupt lines 1
through 7.

o Sending PRIority without an [n] value specifics VXI interrupt line 1.
o This command has no effect if only one interrupt is 1o be set up.

o Related Commands: DIAGINTACT, DIAGINT:SETup[n},
DIAGINTRESP?

Example  Setup, set a priority, and wait for VX1 interrupt response on line 2.

DIAGINTPRIZ 5 handle interrupt on line 2
DIAGIANT:PRIZ S set priovity to 5 on line 2
code which will
initiate an action
. resulting i an interrupt
DIAG INT:RESP? Read the acknowledge response

ANTerrupt:PRiority[n]?  DIAGnostic:INTerrupt:PRYority[n]? Returns the current priority level set for
the VXI interrupt line specificd by [n] in ., . PRYority]n}?.

Commenis e ... PRlority?1 tkrough ... PRIority?7 specify the VXI interrupt lines 1
through 7.

e Sending PRIority? without an [n] value specifies VX1 interrupt fine 1.

¢ Related Commands: DIAGINT:PRIority]n], DIAG:INT:SETupin},
DIAGINT:-RESP?

Exampie Determine interrupt priority for line 4.

DIAG:INT:PRI4?
enter statement statemnent returns 1 through 7
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DiAGnostic:INTerrupt:RESPonse?

(dNTerrupt:RESPonse?  DIAGnestic:INTerrupt:RESPonse? Returns the interrupt acknowledge
response (STATUS/AD word) from the highest priority VX1 interrupt line.

Comments e The value returned is the response from the interrupt acknowledge cycle
(STATUS/ID word) of a device interrupting on one of the interrupt lines
set up with the DIAGIINT:SET{n] command.

e Bits 0 through 7 of the STATUS/D word arc the interrapting device’s
logical address. Bits 8 through 15 are Cause/Status bits. Bits 16 through
31 (D32 Extension) are not read by the System Instrument.

® If only bits O through 7 are used by the device (bits 8 - 15 are FF), the
logical address can be determined by adding 256 to the value returned by
DIAG:INT:RESP?. If bits 0 - 15 are used, the logical address address is
determined by adding 65536 to the value returned (if the number
returned is negative.

® Only the interrupt lines previously configured with the
DIAG:INT:SET{n} commands generate responses for this command.

@ If there are interrupts on multiple lines when this command is received,
or when the acknowledgement was enabled with DIAG:INT:ACT, the
response data returned will be from the line with the highest priority set
using the DIAG:INT: PRI [8] command.

o If interrupt acknowledge has not been enabled with DIAGINT:ACT,
then 1t will be enabled by DIAG:INT:RESP?, System Instrument
exccution is halted until the interrupt acknowledgement response is
received.

e DIAGINT:WAIT? can also be used to wait for the interrupt response.,

e Related Commands: DIAG:INT:ACT, DIAG:INT:SETup(n],
DIAG:INT:PRIorityjn]

Example Setup and wait for VX interrupt response on line 2.

DIAG:NT:PRI2 5 set priority to 5 on line 2
DIAGIINT:SETUP2 ON handle interrupt on line 2
code which will
initiate an action
. resulting in an inferrupt
DIAG:INT:RESP? read the acknowledge response
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DIAGnostic :NRAM:ADDRess?

‘NRAM:ADDR2SS? DIAGnostic;NRAM:ADDRess? Returns the starting address of the non-volatile
User RAM segment allocated using DIAG:NRAM:CREate.

Comments ¢ DIAG:NRAM:CREALe does not allocate the RAM segment until after a
subsequent re-boot. To get accurate results, execute
DIAG:NRAM:ADDRess? after the re-boot.

¢ Reiated Commands: DIAG:NRAM:CREate, DIAG:NRAM:CREate?,
DIAG:DOWHNIoad, DIAG:UPload?

Example Determine address of the most recently created User RAM segment

{AG:NRAM:ADDR?

emer statement statement returns decimal
mismeric address

NRAM:CREate DIAGnosticNRAM:CREate <size> allocates a segment of non-volatile User
RAM for 2 user-defined table,

Parameters Parameter Parameter Range of Default
Name Type Values Units
size BUMIETIC 0 to available RAM or nons
MINIMAX
Comments ® The RAM segment will be created only after the System Instrument has

been re-booted {cvcle power or execute DIAG:BOOT).

@ Based on the size specified, DIAG:NRAM:CRE rounds the size up to an
even value.

® NRAM will de-allocate a previously allocated RDISk segment.

@ Using all of the available RAM (MAX) for the NRAM segment will limit
some functions such as IBASIC program space, instrument reading
storage space, and full functionality of the Display Terminal Interface,

e Use DIAG:NRAM:ADDR? to determine the starting address of the
RAM scgment.

o Use DIAG:DOWNIoad, DIAG:UPLoad?, DIAG:PEEK, or
DIAGPOKE to store and retrieve information in the non-volatile RAM
segment.

©® Use DIAG:NRAM:CRE? MAX to find maximum available segment size.

@ Related Commands: DIAG:NRAM:CREaie?,
DIAG:NRAM:ADDRess?, DIAG:DOWHload, DIAG:UPLoad?

Example  Allocate a 15 Kbyte User Non-volatile Ram segment.

DIAG:NRAM:CREate 15360 allocate 15 Kbyte segment of
User Ram.
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DIAGnostic:NRAM:CREate?

:NRAM:CREate?

Comments

Example

:PEEK?

Parameters

Comments

Example

DIAGnostic:NRAM:CREate? [MIN | MAX] Returns the current or aliowable
(MIN | MAX) size of the User non-volatile RAM segment.

e DIAG:NRAM:CRE docs not allocate driver RAM uniil a subsequent
re-boot. To get accurate results, execute DIAG:NRAM:CRE? after the
re-boot.

& Related Commands: DIAG:NRAM:ADDRess?, DIAG:INRAM:CREate

Check the size of the User RAM segment,

DIAG:NRAM:CREate?

enter statement Staternent enters size in bytes

DIAGnostic:PEEX? <address> ,<width> reads the data (number of bits
given by width) starting at address.

Paraneter Parameter Ranrge of Default
Name Type Values Units
address numeric (o 16,777,215 (#HFFFFFF) none
width pUmMEric 8116132 Bone

® Address specifies a location within the range of the control processor's
addressing capability.

8 Address may be specified in decimal, hex {(#H), octal (#Q), or binary
{#B) formats.

o Related Commands: DIAG:POKE

Read byte from User non-volatile RAM

DIAG:PEEK? 16252928.,8
ener statement

ask for byte

return value of byte
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:POKE

Parameters

Comments

Example

:RDISK:ADDress?

Comments

Example

DIAGnostic :POKE

MAGnostic:POKE < address> , < width> < data> writes datg (number of
bits given by width) stariing at address.

Parameter Parawmeter Range of Defauit
Name Type Values Units
address TIBEIC 0te 16,777,215 (#HFFFFFE) PO
width Bumeric 8118132 none
data aWBLTIC &t 32 bit ima;yr none

@ _Address specifies a location within the range of the control processor’s
acdkdressing capability.

& Address and datz may be specified in decimal, kex (#H), octal (#Q), or
binary {(#B) formats.

o CAUTION: DIAGPORE can change the contents of any address in
RAM. Changing the contents of RAM used by the Command Module’s
conirol processor can cause unpredictabls results.

e Related Commands: DIAG:PEEK?

Store byte in User non-volatile RAM
DIAG:POKE 16252928,8,255

DIAGaostic: RDISk: ADDress? Returns the starting address of the RAM disc
volume previously defined with the DIAG:RDISk:CREate command. The RAM
disc volume is defined for use only by the IBASIC option.

o DIAGRDISKCREAte does not allocate the RAM volume segment uatil
after a subsequent re-boot. To get accurate results, execute
DIAGRDISk:ADDRess? after the re-bout.

¢ Related Commands: DIAGRDISK:CREate, DIAG:RDISk:CREate?

Return the starting address of the IBASIC RAM volumme,

DIAG - RDIS:ADDR?
enter statement
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DIAGnostic:RDISk:CREate

:RDISk:CREate DiAGaostic:RDISk:CREate <size> Allocates memory for a RAM disc volume.

Parametors

Comments

Example

:RDISk:CREate?

Comments

Exampie
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The RAM disc volume is defined for use only by the IBASIC option.

Parameter Parameter Range of Default
Name Type Valoes Units
size numeric 0 to available RAM or none
MIN|]MAX

o The RAM disc segment will only be created after the System Instrument

has heen re-booted (eycle power or execute DIAG:BOOT).

e Based on the size specificd, DIAG:RDIS:CRE rounds the size up to an

even value.,

@ Using all of the available RAM (MAX) for the disc volume segment will
limit some functions such as IBASIC program space, instrumcnt rcading
storage space, and full functionality of the Display Terminal Interface,

e Reiated Commands: DIAGRDISk: ADDress?, DIAG:RDISk:CREate?

Allocate a 64 Kbyte segment for the IBASIC option’s RAM volume,

DIAG:RDIS:CRE 65536

DIAGnostic: RDISk-CREate? [MIN | MAX] Returns the current or allowable
(MIN | MAX) size of the RAM disc volume segment.

® DIAG:RDIS:CRE does not allocate driver RAM until a subsequent
re-boot. To get accurate results, execute DIAG'RDIS:CRE? after the

re-boot.

8 Related Commands: DIAG:RDISk:CREate, DIAG:RDISK:ADDR?

Return the size of the current RAM disc voluine.

DIAG:RDIS:CRE?
enter statement
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DIAGnostic ;UPLoad[:MADDress]?

:UPLoad[:MADDress]? DIAGnostic:UPLoad{:MADDress)? <address>,<byte_count> Returns the
number of bytes specified by byre_count, starting at address.

Parameters Parameter Parameter Range of Default
Name Type Values Units
address numeric 010 16,777,213 (# HFFFFFE) none
byte_count numeric 0 to {999,999,998) none
Comments ® Address may be specified in decimal, hex (#H), octal (#Q), or binary
(#B) formats.

® UPLoad is done by word (16 bit) access so address and byte_count Tt
be even.

e Data is returned in the Definite Block Response Data format:
# < non-zero digit > < digit(s) > < data byte(s) >

Where the value of < non-zero digit > equals the number of < digit(s) >.
The value of <digit(s) > taken as a decimal infeger indicates the number
of < data byte(s) > to expect in the block.

® This command can alse be used to retrieve data from a device with
registers in Al6 address space, See DIAG:UPload:SADDress?

® Related Commands: DIAG:NRAM:ADDress?, DIAG:NRAM:CREate,
DIAG:DOWNIload

Example Upload data stored on non-volatile User RAM.

DIM HEADERS${6], DATA(1024)

6 chars for “#41024" header
1024 chars for dala bytes

DIAG:NRAM:ADDR?
get starting address of NRAM
enter ADD
address into ADD
OUTPUT "DIAG:UPL? <value of ADD>,1024"
request 1 Kbyte from address in ADD
enter HEADERS
strip "#41024" from data
erter DATA

get 1024 data bytes into string; use enter format so statement
won’t terminate on CRs or LFs ¢tc. Line Feed (LF) and EOL
follow the last character retrieved.
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DMAGnostic:UPload:SADDress?

UPlocad:SADDress?  DIAGnosticUPLoad:SADDress? < address> ,<byte count> Returns the
number of bytes specified by byte_count, al address.

Parameters Parameter Parameter Range of Defaulht
Name Type Values Units
address sumeric 0to 16,777,215 (#HFFFFFE) none
byteﬁcount nUmMEeric 0 1o {999,599 998) none
Commenis ® Address may be specified in decimal, hex (#H), octal (#02), or binary

{(#B) formats.

o UPLoad is done by word (16 bit) access 50 eddress and byte_count must

be even.

e The regisier address in A16 address space can be determined by:

1FCO001s + {LADDR * 64) + register number
where TFC0036 is the base address in the VXIbus Al6 address space,
LADDR  isthe device logical address, 64 is the number of address bytes
per device,  and  register_number s the register from which data is
reingved,

1f the device is an A24 device, the address can be determined using the
VX LCONF:DLISt command 1o find the base address in A24, and then
edding the register number to that value. A24 memory between address
20000006 and address EO000e is directly accessible by the Controlier,

® Data s returned in the Definite Block Rosponse Data format:

# < non-zero digit > < digit{s) > < data byte(s) >
Where the valuc of < non-zero digit > squals the number of < digit(s) >.
The value of < digit(s) > taken as a decimal integer indicates the number
of < data byte{s)> to expect in the blodk.

e Related Commands: DIAGDOWNoad: SADDress

Example Upload data stored in non-volatile User RAM.

This program reads 1024 data bytes from register 32 on a device with logical
address 40 in Command Module Al6 address space.

DiM HEADERS[6],.DATA({1024)

6 chars for "#41024" header
1024 chars for data byles

OUTPUT "DIAG:UPL:SADD? #H1FCA20,1024"
reguest 1 Kbyte from device
register 32

enter HEADERS
strip "# 41024 from duata

anter DATA

get 1024 dama bytes inlo siring; use enter format so statement
won'i terminate on {Rs or LEs etc. Line Feed (LF) and EOI
follow the last character retrieved.
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INITlate [:iIMMediate]

INITiate The INITiate command subsystem controls the initiation of the trigger system
for one or more trigger cyveles. INITlate enables while ABOR? disables the
trigger system. The TRIGger command subsysters controls the behavior of the
trigger system while it is coabled.

Subsystem Syntax INiTiate
[ IMMediate]

[-IMMediate] INITiate:IMMediate changes the trigger system from the Idle state to the Wait
For Trigger state.

Comments e If TRIGger:SOURCce s IMMediate, the Pacer starts. If TRIG:SOURce is
BUS, EXT, or HOLD, the Pacer will start when that trigger condition is
satisfied.

® Sending the ABOR! command will reset the trigger system back to its
idie state and terminate any pacer pulse train in progress.

e Sending INIT while the sysiem is still in the Wait for Trigger state
{already INITiated) will cause an error -213," it ignored™.

® Related Commands: ABORt, TRI1Gger
@ *RST Condition: Trigger system is in the Idlc state.

Example Initiating the trigger system (Wait For Trigger state).

TRIG:80UR HOLD trigger source is TRIG
comemand

SCURPULS:COUN 1E] oustput 1000 Pacer pulises

SOUR:PULS:PER .18 pulse period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pises

INIT must re-initiate system before
each trigger cycle

TRIG
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[SOURCce]:FULSe:COUNt

[SOURCB] The System Instrument contains a Pacer which produces TTL level pulses. The
SOURCE command subsystem controls the number and period of these palses.
The output of the Pacer is available at the rear-panel BNC connector labeled
“Pacer Out”.

Subsystem Syntax  [SOURce]
PULSe
COUNt < connt >
COUN? [MIN | MAX]
‘PERiod < period >
PERiod? [MIN | MAX]

PULSe:COUNt  SOURce:PULSe:COUNt < count> sets the number of Pacer pulses that are
generated when the trigger condition is satisfied.

Parameters Parameter Parameter Range of Default
Name Type Values Uinits
count numeric 1to 8,388,607 |9.9E37] noae

INFinity | MIN|MAX

Comments ® When count is set to INFinity or 9.9E37, pulses are continuous.
o Related Commands: ABORT, INIT, TRIG
¢ *RST Condition: SOUR:COUN1

Exampla  Setting the Pacer pulse count.

TRIG:SOUR HOLD trigger source is TRIG
command
. SOUR:PULS:COUN 1E3 output 1000 Pacer pulses
SOUR:PULS:PER .18 pulse period set to .1 second
INIT go to Wait For Trigger state
TRIG trigger the Pacer to output
pulses

:PULSe:COUNI? SOURce:PULSe:COUNt? [MIN | MAX] returns:

® The current count if no parameter is sent.
® The maximum allowable count if MAX is sent.

® The minimum allowable count if MIN is sent.

Example  Querying the pulse count.

SOUR:PULS:COUN 1E3 output 1000 Pacer pulses
SOUR:PULS:COUN? query system for pulse count
retriove value
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[30URce] :PULSe:PERIod

:PULSe:PERIoOd  SOURce:PULSe:PERiod < period> sets the period of the pulse(s) to be
generated by the Pacer.

Paramelers Parameter Parameter Range of Default
Name Type Values Units
pwelod numeric S00E-9 1o 8388607 or second
MIN{MAX
Comments & The resolution of period is 500E-9 seconds.

® The Pacer waveform is a squarc wave with the output high for the first
half of the period, and low for the final haif.

® Related Commands: SOUR-PULS:COUN, ABORT, INIT, TRIG
® *RST Conditien: SOUR:PULS:PER 1E-6

Example  Setting the Pacer pulse period.

TRIG:SCUR HOLD trigger source is TRIG
command

SQUR:PULS:COUN 1E3 output 1000 Pacer pulses

SOUR:PULS:PER .1 S puise period set to .1 second

INIT go to Wait For Trigger state

TRIG trigger the Pacer to output
pulses

:PULSe:PERIOd? SOURce:PULSe:PERiod? [MIN | MAX] returns :

® The current period if no parameter is sent.
¢ The maxdmum allowable period if MAX 15 sent.

@ The minimum allowable period if MIN is sent,

Example  Querying the Pacer pulse period.

SOUR:PULS:PER? ask for pulse period
enter statement stalement to enter value of
period
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S$TATus OPERgtion :COMDition?

STATus

Subsystem Syntax

:OPERation
:CONDition?

Comments

Examgle

:OPERation:ENABIe
< event>

Paramsiers

Comments

The §TATus subsystem commands access the condition, event, and cnable
registers in the Operation Status group and the Questionable Data group.

STATus

OPERation
CONDion?
ENABle < event >
‘EMNABIl2?
FEVEN?

PRESet

LQUESUonable
;CONDition?
‘ENABIle <gvent >
‘ENABle?
[EVENi)?

STATus:OPER:COND? returns the state of the condition register in the
Operation Status group. The state represents conditions which are part of an
mstrument’s operation.

® Bit % in the regisior is used by the System Instrument (Command
Module) to indicate when an interrupt set up by the DIAG:INTerrupt

commands has been acknowledged.

# Reading the condition register does rot change the setting of bit 8. Bit 8
is cleared by the DIAG:INT:RESP? command.

o Kelated Commands: STAT:OPER:ENARBIe, STAT.OPER:EVEN?
Reading the contents of the condition register

STAT.OPER.COND?
snter statement

query register

STATus: OPER-ENABk <event> sefs an enable mask to allow events
monitored by the condition register and recorded in the event register, to send a
sunumary bit to the Status Byte register (bit 7).

Parameter Parameter Range of Defauit
Name Type Valnes LUnits
event numeric 256 none

e Bil &in the condition register 15 used by the system mstrument
{Command Module) to indicate when an intcrrapt set up by the
DIAG:INTerrupt commands has been acknowledged.
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STATus :OPERation:ENABle?

e Bit 8 is the only bit used in the condition register (by the System

Instrument), therefore, it is the only bit which needs to be unmasked in
the event register. Specifying the "bit weight” for the event unmasks the
bit. The big weight is 256 and can be speaifizd in decimal, hexadecimal
(#H), Octal (#Q) or bmary (#B).

o When the summary bit is sent, it sets bit 7 in the Status Byte register.

e Related Commands: STAT:OPER:ENABIe?

Example  Unmasking bit 8 in the Event Register

STAT-QOPER:ENAB 256 unmask bit 8

:OPERation:ENABI@? STATus:OPER:ENABIe? returns which bits in the event register (standard
pperation status group) are unmasked.

Commeants

e Bit 8 in the condition register is used by the system instrument

{Command Module} to indicate when an interrupt set up by the
DIAG:INTerrupt commands has been acknowledged.

Bit 8 in the event register generally is the only bit which will be unmasked.
If this bit 15 unmasked when STAT:QPER:ENAB? is sent, 256 is
returncd,

Reading the cvent register mask does not change the mask setting
(STAT:OPER:ENAB <event>).

® Related Commands: STAT:OPER:ENABIle

Example Reading the Event Register Mask

STAT.OPER:ENAB? query register mask
enter statement

:OPERation[:EVENt]? STATus:OPER:EVENE? rerurns which bits in the event register (standard
operation status group) are set. The event register indicates when there has
been a positive transition in the condition register.

Comments
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@ Bit 8in the condition register is used by the system instrument

{(Command Modulc} to indicate when an interrupt set up by the
DIAG:ANTerrapt commands has been acknowledged.

Bin 8 in the event register generally is the only bit which is used. If this bit
is set when STAT:OPER:EVEN? is sent, 256 is returnad,

Reading the event register clears the contents of the register. If the event
register is to be used to generate a service request (SRQ), you should
clear the register before enabling the SR (*SRE). This prevents an
SRQ from occurring duc to a previous event.

¢ Related Commands: STAT:OPER:ENABle, STAT:OPER.ENABIle?
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STATus :PRESet

Example Reading the Event Register

STAT:OPER:EVEN? query if bit(s) is set
enter statemenit

:PRESet STATus:PRESet scts cach bit in the enable register (standard operation status
group) to 0,

Example Presetting the Enable Register
STAT.PRES preset enable register

:QUESTionable The STATus:QUEStionable commands are supported by the system instrument,
however, they are not used by the System Instrument, Queries of the
Questionable Data condition and event registers will always retura +0.
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SYSTem

Subsystem Syntax

:BEEPer[:IMMediate]

Example

SYSTem :BEEPer[:IMMediate]

The SYSTEM command subsystem for the System Instrument provides for:

¢ Configuration of the R8-232 interface

@ Control and access of the System Instrument’s real time clock/calendar
(SYST:TIME, SYST:TIME?, SYST:DATE, SYST:DATE?).

® Access to the System Instrument’s error quene (SYST:ERR?).

® Configuring the communication ports (HP-IB and scrial).

SYSTem
:BUFPer
(:IMMediate}
:COMMunicate
:GPIB
:ADDRess <address> | MIN[MAX
:ADDRess? [MINIMAX]
:SERiai{n}
CONTrol
:DTR ON | OFF | STANdard | IBFull
IIR?
RIS ON | OFF | STANdard | IBPull
RTS?
[:RECeive)
‘BAUD <baud_rate> | MIN | MAX
BAUD? (MIN | MAX]
BITS 7|8 | MIN | MAX
:BITS? [MIN | MAX]
PACE
{:PROTocol] XON | NONE
[:PROTocol)?
‘THReshold
:STARt < characters> | MIN | MAX
STARS [MIN | MAX]
:STOP <characters> | MIN | MAX
STOP? [MIN | MAX)

:PaRity
WCHECK 1{0| ON | OFF
LCHECK?
CTYPEJEVEN | ODD | ZERO | ONE | NONE
[TYPE]?

SBITs 1] 2 | MIN | MAX
SBITs? [MIN | MAX]
TTRAMsmit
:AUTO 10| ON | OFF
AUTO?
‘PACE
[:PROTocol] XON | NONE
[:PROTocol)?
:DATE <year>, <menth >, < day>
DATE? (MIN|MAXMIN [MAX MIN|MAX]
‘ERRor?
TIME < hour >, < minute >, < second >
TIME? [MIN | MAXMIN | MAX MIN | MAX]
VERSion?

S5YSTem:BEEPer:IMMediate causes the system beeper to sound momentarily.

Sound the Beeper
SYST:BEEP:IMM
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8YSTem:COMMunicate :GPIB:ADDRess

:COMMunicate SYSTem:COMMounicate:GPIB:ADDRess <address> sets the primary address
‘GPIB:ADDRess  of the Instrument’s HP-1B port,

Parameters Parameter Parameter Range of Default
Name Type Values Units
address nameric must round to{) to 30 none
Comments o The value of <address> is effective after the System Instrument has

recetved a < new line> following the SYST:COMM:GPIB:ADDR
command. < aew line > can be a line-feed of END (EOI signal),

# Related Commands: SYST:COMM:GPIB.ADDR?,
DiAGBOGT.:COLD

& *RST Coadition: *RST docs not change the System Instrumest’s primary
HP-IB addsess.

Example  Set the HP-IB port's primary address
SYST:.COMM.GPIB:ADDR 9 sets the primary address to 9

COMMunicate  SYSTem:COMMunicate:GPIB:ADDRess? returns the Command Module
GPIR:ADDRess?  primary HP-IB address.

Exampie  Read the Primary HP-18 Address.

SYST:COMM:GPIB:ADDR? Readd the HP-IB address
anter statement Enter the HP-IB address

COMMunicate  The SYStem:COMMunicate:SERial{n]: ... commands set and/or modify the
:SERialn]: ... configuration of the serial interface(s) that are under eontrol of the System

{nstrument, The interface to be affected by the command is specified by a
number {zero through seven) which replaces the {n] in the :SERial[n]
command. The ngmber is the interface’s card sumber. Card number zcro
specifies the E1300/E1307 mainframe’s built-in mterface while one through
seven specify one of ap to seven E1324 B-size plug-in serial interface modules.
The serial interface installed at logical address 1 becomes card number 1, the
serial interface instalied at the next sequential fogical address becomes card
number 2 and so vn. The Jogical addresses used by plug-mn serial interfaces must
start at 1 and be contigaous {no unused logical addrosses).

Commenis # Scrial communication commands take effect gfter the end of the program
message conlaining the command.

® Serial communication settings for the built-in RS-232 interface can be
stored in its non-volatite RAM only after the
DIAG:COMMSER[n}:STORe command is executed. These scttings are
used at power-up and DIAG:BOOT[WARM].
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Example

:COMMunicate
:SERial[n] :CONTrol
:DTR

Paramelers

Comments

Example

SYSTem :COMMunicate :SERial[n] :CONTrol :DTR

® Serial communication seitings for the HP E1324A Datacomm interface
can be stored in i#s on-board non-volatile BEEROM only after the
DIAG:COMM:SER[n}:STORe command is executed. These scttings are
used at powor-pp ard DIAG:BOOTLWARM].

& DIAG:BOOT:COLD will set the serial communication parameters to the
following defaults:
- BAUD SA)
~ BITSS
- PARity NONE
- SBITs1
- DTRON
- RTSON
~ PACE XON

Setting baud rate for plug-in card 2.
SYST.COMM:SER2:BAUD 9600 {#r1ust be a card number 1 also)

SY5Ten:COMMunicate: SERial o LCONTrol BTR < dtr_cntrd> controls the
behavior of the Data Terminal Ready output line. TR can be set to a static
state (ON | OFF), can opzrate as a modem control fine (STANDard), or canbe
used as a hardware handshake line (IBFulf).

Parameter Parameter Range of Defaunlt
Name Type Values Units
dtr cnirl discrete ONJOFF |STANDard | 1BFull none

® The following table defines cach value of dir_cmird.

Value Deftpition
ON DTR line is asserted
OFF DTR Line is unasscrted
STANdazd DTR will be asscried when the serial interface is

ready to send ot data, Data will be seat if the
connected device asseris DSR and CTS.

iBFul] While the input buffer is not vet at the :STOP
threshold, DTR is asserted. When the input buffer
reaches the :STOP threshold, DTR will be
unasserted.

e DIAGBOOT:COLD will set ...DTR to ON.
® Related Commands: SYST:COMM:SERRECONT:RTS,
SYST:COMMSER s} PACE THR-STARy,
SYST:COMM:SER|n}:PACE:THR:STOP
@ *RST Condition: No change
Asserting the DTR line,
SYST:.COMM:SERO:CONT:DTR ON
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SYSTem:COMMunicate :SERial[n] :CONTrol :DTR?

:COMMunicate
:SERial[n] :CONTrol
:DTR?

Example

:COMMunicate
:SERial[n] :CONTroi
:RTS

Parameters

Commems

Example

SYSTem:COMMunicate:SERial[n]:CONTrol:DTR? returns the current setting
for DTR line control.

Checking the setting of DTR control,

SYST.COMM:SER0:CONT:DTR?

enter statement Statement enters the string

"ON", "OFF", "STAN", or "IBF"

SYSTem:COMMunicate:SERialin}:CONTrok:RTS <Rts_catrd> controls the
behavior of the Request To Send output line. RTS can be set to a static state
(ON | OFF), can operatc as a modem control line {STANDard), or can be used
as a hardware handshake line (IBFull).

Paramoeter Parameter Range of Default
Name Type Values Units
ris cntrl discrete ON|OFF|STANdard [iBFull | none §

# The {cllowing table defines each value of rts_cnurl:

Value Pefinition

ON RTS hine 15 asserted

OFF RTS Line is unasserted

STANdard RTS will be asserted when the serial interface is
ready to send output data. Data will be sent if the
connected device asserts CTS and DSR.

1BFull While the input buffer is not yet at the :5TOP
threshold, RTS is asserted. When the input buffer
reaches the :STOPF threshold, RTS will be
unasserted.

s DIAG:BOOT:COLD will set ...RTS to ON,

@ Related Commands: SYST:COMM:SER{[n]:CONT:DTR,
SYST:COMMIBER[n}:PACE:THR:STARY,
SYST.COMM:SER[n]):PACE.THR:STGP

® *RST Condition: No change
Unasserting the RTS line,
SYST:COMM:SER0:CONT:RTS OFF
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SYSTem :COMMunicate :SERiai[n] :CONTrol :RTS?

:COMMunicate SYSTem:COMMunicate:SERial[n]:CONTvok:RTS? roturns the current sctting
:SERiai[n] :CONTrol for RTS linc control.
:RTS?

Exampie Checking the sefting of RTS control.

SYST:COMM:SERO:CONT:RTS?

enter statement staternent enters the string
"ONY, "OFF, "S§STAN", ar "IBF”

:COMMunicaie SYSTem:COMMunicate:SERial{n] [:RECeive]:BAUD <baud_rate> Sets the
:SERial[n] [:RECeive] baud ratw for the serial port.

:BAUD
Parameters Parameter Parameter Range of Defauls
Name Type Values Units
baud apmeric 300 ] 1200 | 2400 | 4800 | none
9600 | 19200 | MIN | MAX
Comments ® Attempting to set baud to other than those values shown will result in an

grror <222,
& DIAG:BOOT:COLD will set ... BAUD to 9600.
& *RST condition: No change,
Example Setting the baud rate te 1200.
SYST:COMM:SER0:BAUD 1200

:COMMuDNicaie SYSTem:COMMunicate:SERial[n] [:RECeive]:BAUD? [MIN | MAX] returns:
:SERIal[n] [:RECeive]
:BAUD?

@ The current baud rate seiting if no parameter is seat.
® The maximum allowable setting if MAX is sent.
® The minimum allowable setting if MIN is sent.

Example  Querying the current baud rate,

SYST.COMM:SERG:BAUD?

enter statement ' statement enters 4 nUMernc
value
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SYSTem:COMMunicate :SERiai[n] [:RECeive] :BITS

:COMMunicaile
:SERial[n] [:RECeive]
BITS

Parameters

Comments

Example

:COMMunicate
:SERial[n] [:RECeive]
:BITS?

Example

SYSTem:COMMunicate:SERIal [al :RECeive:BITS < bits> Scts the number
of bits to be used {0 transmit and receive data,

Parameter Parameter Range of Defaalt
Name Type Values Uniis
bits DUIETC 718 MINIMAX none

e Attempting to sof bits to uther than those values shown will result in an
error -222,

& While this command operates independeutly of cither the
- PARUv.TYPE or ...8BITs commands, there are two combinations
which are disaliowed because of their data frame bit width. The following
table shows the possible combinations:

... BITS - PARIY:TYPE SBITs Frame Bits

G g e P NONE o e s 9t disallowed

7 NONE 2 10

7 Yes 1 10

7 Yes 2 11

8 NONE 1 10

8 NONE 2 1

B Yes 1 11
""" 8 LU ] 12 disallowed

o DIAG:BOOT.COLD will set ... BITS to 8.
@ Related Commands: SYST:COMM:SER[n}:PARIty
# *RST Condition: No change
Configuring data width {6 7 bits.
SYST:COMM:SERO:BITS 7

SYSTem:COMMunicate:SERial{n] [:RECeive::BITS? [MIN | MAX] returns:

® The current data width if no parameter is seat.
® The maximum allowable setting if MAX is sent.
® The minimum allowable seiting if MIN 35 sent.

Querying the current data width,

SYST:COMM:SERO:BITS?

enter statement statement enters 7 or 8
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:COMMunicate
:SERial[n] [:RECeive]
PACE [:PROTocol}

Parameiers

Comments

Example

:COMMunicate
:SERialn] [:RECeive]
‘PACE [:PROTocoi]?

Exarnple

SYSTem :COMMunicate :SERialin] [:RECeive] :PACE [:PROTocol]

SYSTem: COMMunicate:SERial[n] [:RECeive: PACE[:PROTocol]
< protocob> enabies or disables receive pacing (XON/XOFF) protocol,

Parameter Parameter Range of Default
Name Type Values Units
protocol discrele XON{NONE none

®

While ... PROT is XON, the serial interface will send XOFF when the
buffer reaches the .. $TOP threshold, and XON when the buffer reaches
the ...STAR! threshold,

For an HP E1324A, AUTO is always ON. 1 this case
. [RECere[[PACE will also set ... TRAN:PACE

The XON character is control  (ASCY 1710, 1116), The XOFF
character is control S (ASCH 1939, 1315).

DIAG:BGOT:COLD will set ... PACE to XON.

Related Commands: ... PROTocol: THReshoki:STARE,
~PROTocol THReshold: STOP, .. TRAN:AUTO

*RSTF Condition: No change

Enabliog XON/XOFF handshaking.

SYST:COMM:SERO:PACE:PROT XON

SYSTem:COMMunicate:SERial] h} [:RECelve]:PACE[:PROTocol]? returns the
current receive pacing protocol.

See if XON/XOFF protocol is enabled,

www.valuetronics.com

SYST:COMM:SERO:PACE:PROT?

enter statement statement enters the string
"XON" or "NONE"
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SYSTem:COMMunicate :SERial[n] [:RECeive] :PACE :THReshold :STARt

:COMMunicate SYSTem:COMMupicate:SERial[n] {:RECeive]: PACE: THReshold:STARt
'SERial[n] [:RECeive] <char_count> configures the input buffer leve] at which the specified interface
-PACE ‘THReshold @& send the XON character (ASCII 1115), assert the DTR line, and/or assert

the RTS line.
STARt
Parameiers Parameter Parameter Raage of Defanlt
Name Type Values Units
char_count nEMLIic 1 through 99 for built-in none
1 through 8191 for HP E1324A
Commenis » To determine the size of the input buifer of the serial interface you are

using, send SYST:COMM:SSER[n]:PACE:THR:START? MAX. The
returned valuz will be the huffer size less one,

@ .. .STAR! must be set to less than .. .8TOP.

& The .. . THRSTAR command has no effect unless
LPACEPRQOT XON, ...CONT:DTR IBF, or...CONT:DTR IBF has
been sent.

¢ Rejated Commands: ... PACE:PROT XON | NONE, ...CONT:DTR,
..CONT:RTS

e *RST Condition: No change
Example  Set interface to send XON when input buffer contains 10 characters.

SYST.COMM:SERD.PACE:PROT XON
SYST:COMM:SERO:PACE:THR:STAR 10

COMMunicate SYSTem:COMMunicate:SERiat{n] [:RECeive]:PACE:THReshoid:STAR:?
:SERial[n] [:RECeive] [MIN | MAX] returns:

:PACE :THReshold ® The current start threshold if no parameter is sent.
STARL? o The maximum allowable sctting if MAX is sent.
@ The minimum allowable seiting if MIN is sent.

Comments o To determine the size of the input buffer of the serial interface you are
asing, send SYST:COMMSER[n]. PACE. THR:START? MAX. The
returned value will be the bulfer size.

Example Refurn curreat start threshold

SYST:COMM:SEROPACE:THR:STAR? query for threshold value

ahter siatement statement enters a numeric
value
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SYSTem :COMMunicate :SERialin] [:RECelve] :PACE ;:THReshold :STOP

:COMMunicate  SYSTem:COMMaunicate:SERial[n] [:RECeive]:PACE:THReshold:STOP
:SERial[n] [RECeive] <char_count> configures the input buffer level at which the specified interface
‘PACE ‘THReshoid ™ send the XOFF character (ASCII 134¢), de-assert the DTR line, and/or

de-assert the RTS line.

STOP
Parameters Parameter Parameter Range of Default
Name Type Yalues Units
char_count BIMEric 1 through 99 for built-in none
1 through 8191 for HP E1324A
Comments o To determine ihe size of the imput buffer of the serial interface you are

using, send SYST:.COMM:SER[u] PACE:THR:STOP? MAX. The
returned value will be the buffer size.

@ ...STOP must be set Lo greater than ...STARL.

® The ... THR:STOP command has no effect nnless
L PACE:PROT XON, ...CONT:DTR IBF, or...CONT:DTR IBF has
been sent.

e Related Commands: ... PACE:PROT XON | NONE, ...CONT:DTR,
...CONT:RTS

& *RST Condition: No change

Example  Set interface to send XOFF when input buffer contains 80 characters.
SYST:COMM:SERO:PACE:THR:STOP 80

- .

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:PACE:THReshold:STOP?
:SERial[n] [:RECeive] [MIN| MAX] returns:

:PACE :THReshold ® The current stop threshold if no parameter is sent.
STOP? o The maximum allowable sctting if MAX is sent.
® The minimum allowable setting if MIN is sent.

Comments # To determine the size of the laput buffer of the serial interface you are

using, send SYST:COMM:SER[n}PACE:THR:STOP? MAX. The
returned value will be the buffer size.

Example Return current step threshold

SYST:COMM:SERO:PACE: THR:STOP? guery for threshald

enter statement siaiement enters a numeric
value
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S$YSTem:COMMunicate :SERial{n] [:RECeive] :PARity :CHECk

COMMunicate  SYSTem:COMMunicate:SERial[n] [:RECeive] :PARity:CHECk < check_cnirk>
;SEgia![n] [ZRECE?VE] conirols whether or pot the parity bit in received serial data frames will be

:PAR“V ‘CHECK considered significant.

Parameters Parameter Parameter Range of Defaalt
Mame Type Yalues Units
check cnirl boolean G{1]OFF|{ON noug
Comments s When check _cntri is set to 0 or OFF, received data is not checked for

correct parity, Transmitted data still inclodes the type of parity
confignred with ... PARIy TYPE.

& DIAG:BOOT:COLD will set ... CHECk (o OFF.
# Related Commands: SYST:COMM:SER[n]:PARIty:TYPE
e *RST Condition: No change
Example Set parity check to ON
' SYST:COMM:SERQ:PAR:CHEC ON

COMMunicate SYSTem:COMMaunicate:SERial{n] [:RECeive]:PARity:CHECK? returns the
:SERial{n] [:RECeive] state of parity checking.
:PARity :CHECK?

Exampie Is parity checking on ‘or off?

SYST:COMM SERO:PAR.CHEC?
enter statemsnt  statement enters 0 or 1

{COMMuUnicate;  SYSTem:COMMunicate:SERial{n] [:RECeive]:PARiy[:TYPE] < type>
SERiai{n] [:RECeive] Configurcs the type of parity to be checked for reccived data, and generated for

:pARﬂy I:TYPE] transmilted data.

Parameters Parameter | Parameter Range of Defanlt
Name Tyope Yalues Units
type discrete EVEN{ODD|ZERO{ONE|NONE | none
Comments ® Atiempting to 52t fpe to other than those values shown will result in an
error -222,
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SYSTem :COMMunicate: SERlal{n] [:RECeive] :PARity [:TYPE]

e The following table defines cach value of type:

Value Definition
EVEN 1f ... PARIty.CHECK is ON, the received parily bit
must maintain cven parity. The transmitted parity
bit will maintain even parity.
ODPD If ... PARiy:CHECK is ON, the received parity bit
must maintain odd panty. The transmitied parity
bit will maintain odd parity.
ZERO If .. PARity:CHECK is ON, the received parity bit
must be a zero. The transmitted parity bit will be a
; zer0.
ONE If ... PARity:CHECK is ON, the received parity bit
must be a logic one. The transmitted parity bit will
be a logic one.
NONE A parity bit must not be reccived in the serial data
frame. No parity bit wiil be transmiited.

o While this command operates independently of cither the ... BITS or
...3BITs commands, there are two combinations which are disallowed
because of their data frame bit width. The following table shows the
possible combinations:

...BITS ...PARity:TYPE ...SBITs Frame Rits

e b D NONB s binn e | 9 disallowedd

7 NONE 2 10

7 Yes 1 10

7 Yes 2 11

8 NONE 3 10

] NONE 2 11

& Yes 1 11
g b Yesn o {000 2 | 12 disallowed

e Received parity will not be checked unless ... PAR:CHEC ON is has beea
sent. Transmitted data will include the specified parity whether
...PAR:CHEC is ON or OFF.

® DIAG:BOQT-COLD will set ... PARIty to NONE.

e Related Commands: ...PAR:CHEC1 | 0 | ON | OFF,
..SER{n}:BITS 7 | 8, ...SER[n}:SBITs 1 | 2

» *RST Condition: No change

Example  Set parity check/generation to ODD.

SYST:COMM:SERO:PAR ODD Set parity type
SYST.COMM:SERO.PAR.CHEC ON Enabie parity check/gen.
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SYS5Tem:COMMunicate :SERial[n] [:RECelve] :PARRty [:TYPE]?

:COMMunicate SYSTem:COMMunicate:SERial{n] (:RECeive]:PARIty[:TYPE]? returns the
:SERial[n] [:BECeive] type of parity checked and generated.
:PARity [.TYPE]}?

Example What type of parity checking is set?

SYST:COMM:SERO:PAR? ask for parity type

enter statement retums the string EVEN, ODD,
ZERO, ONE, or NONE

:COMMunicate SYSTem:COMMunicate:SERial[n] [:RECeive]:SBITs <sbits> Sets the
:SERIial[n] [:RECeive] number of stop bits to be used to transmit and receive data.

:$8ITs
Parameters Parameter Parameter Range of Default
Name Type Values Units
shits numeric 1[2|{MIN|MAX nonc |
Comments o Attempting 1o set sbits to other than those values shown will result in an
error -222.

e While this command operates independeatly of cither the ...BITS or
...PAR#y TYFE commands, there are two combinations which are
disallowed because of their data frame bit width. The following table
shows the possible combinations:

. BITS ... PARIyTYPE .. SBITs Frame Bits
LT i I NONES [ 1.9 - disaliowed

7 NONE 2 10

7 Yes 1 10

7 Yes 2 11

8 NONE 1 10

8 NONE 2 11

8 Yes 1 11
S8 LYes 2 1712 - disallowed

e DIAG:BOOT:COLD willset ...SBITs to 1.
o Related Commands: SYST.COMM:SER|n]:BAUD
o *RST Condition: No change

Example Configuring for 2 stop bits.
SYST:COMM:SER0:SBITS 2
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:COMMunicate
:SERialfn] [:RECeive]
:SBIiTs?

Example

COMMunicate
:SERIial[n] : TRANsmit
AUTO

Parameters

Comments

Example

:COMMunicate
:SERial[n] :TRANsmit
AUTO?

Commenis

Example

SYSTem :COMMunicate :SERlal{n] [:RECelve] :$BITs?

S8YSTem:COMMunicate:SERial[n] :RECeive]:SBITs? [MIN | MAX] rcturos:

o The current stop bit setting if no parameter is sent.
o The maximum allowable setting f MAX is seat.
¢ The minimum zllowable setting if MIN is sent.

Querying the current stop bit configuration.

SYST:COMM:SERO:SBITs?
enter statement

*REC is implied
statement enters 1 or 2

SYSTem:COMMunicate:SERial{n]: TRANsmit AUTO <aute_cntrl> when
ON, sets the transmit pacing mode to be the same as that set for receive pacing,
When OFF, the transmit pacing mode may be set independently of the receive
pacing mode.

Parameter Parameter Range of Default
Name Type Values Units
auto cnirl boolean 0]1jOFF{ON pone l

@ For an HP E1324A, AUTOQ is always ON. Trying to set OFF or 0 will
generate an error,

* DIAG:BOOT:COLD wll set ...AUTO to ON.

® Related Commands: SYST:COMM:SER[n]:REC:PACE:PROT,
SYST:COMMSER{a} TRAN:PACE:PROT

¢ *RST Condition: ... TRAN:AUTO ON
Link transmit paclng with receive pacing
SYST:COMM:SERO: TRAN:AUTO ON

SYSTem:COMMunicate:SERial [r] TRANsmit:AUTO? returns the current
state of receive to transmit pacing linkage.

e For an HP E1324A, AUTO is always ON. In this case ... AUTO? will
always returna 1,

Is AUTQ ON or OFF?

SYST:COMM:SERO:TRAN:AUTO?

enter statement Statement enters the number 1

orQ
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SYSTem:COMMunicate :SERis![n]: TRANsmit :PACE [:PROTocol]

:COMMunicate  SYSTem:COMMounicate:SERIsI[n]: TRANsmit:PACE[:PROTocol]
:SERial{n]:TRANsmit  <protecob enables or disables the transmit pacing (XON/XOFF) protocol.

:PACE [:PROTocol]

Parameiers Parameter Parameter Range of Default
Name Tvpe Values Units
protocol discrete XON|{NONE nonc §
Comments » For an HP E1324A, AUTO is always ON, In this case ... TRANPACE

will also set ..[RECeive] PACE

@ Receipt of an XOQFF characier (ASCII 1940, 131¢) will hold off
transmission of data untif an XON character (ASCI 1719, 114¢) is
received.

* DIAG:BOOT:COLD will set ... PACE to XON.
2 Related Commands: SYST:COMM:SER|[p]} TRAN:AUTo
@ *RST Conditioa: No change
Example Set XON/XOFF transmit pacing
SYST:COMM:SERO: TRANPACE:PROT XON

COMMunicate SYSTem:COMMausicate:SERial[n]: TRANsmit: PACE[:PROTocol}? returss
:SERiai[n] :TRANsmit the current transmit pacing protocol.
:PACE [:PROTocol}?

Example  Check transmit pacing protocel

SYST:COMM:SERO:TRAN:PACE.PROT?

enter staiement statermnent enters the string
"XON" or "NONE"

:DATE  SYSTem:DATE < year>,<month>,<day> seis the E1300/E1301
mainframe’s internal calendar.

Parameters Parameter Parameter Range of Defauit
Name Type Values Units
year nAumMETIc must round to 1980 to 2079 none
month numeric must round to 11012 none
day sumeric must round to DORE
1 through last day of month
Comments e The upper limit on the day parameter is dependent on the month

parameter and may be dependent on the year parameter in the case of a
leap year.
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SYSTem :DATE?
¢ Related Commands: SYST:-TIME, SYST:TIME?, SYST:DATE?
@ *RST Conditien: *RST does not change the setting of the calendar.

Example  Setting the system Date

SYST:DATE 1991,09,08 set SEP 8 1991

:DATE?  SYSTem:DATE? [MIN{MAX MIN|MAX,MIN|MAX] returns:

o When no parameter is sent: the current system date in the form
+YYYY, + MM, + DD, where YYYY caa be the year 1980 through
2079, MM can be the month 1 through 12, and DI can be the day 1
through 31.

e When parameters are sent; the minimum or maximum allowable values
for each of the three parameters. The parameter count must be three.

Example Querying the system date

SYST:DATE? ask for current date
input values of year, month,day read back date

:ERROr? SYSTem:ERR? queries the system’s error quene, The response format is:
<error number > ,” < ervor description string> ",

Comments ® As system errors are detected, they are placed in the System Instrument
ecror queue. The error queue 1s first in, first out. This means that if
several error messages are waiting in the queue, cach SYST:ERR? query
will return the oldest error message, and that message will be deleted
from the queue.

e If the error queue fills to 30 entries, the last error in the queue is replaced
with error -330,"Too may errvors”. No further errors are accepted by the
gueue until space becomes available nsing SYST:ERR?, or the queune is
cleared using *CLS.

® The SYST:ERR? command can be used to determine if any
configuration errors occurred during the powetr-on sequence,

® When SYST:ERR? is sent while the error queue is empty, the System
Instrument responds with + 0,"No error”.

@ Related Commands: *ESE, *ESR?, *SRE

@ *RST Condition: Error queue is cleared

Exampie  Read all error messages from, and empty the error gueune.

loop statement loop to read all errors

SYST:ERR? ask for error message

enter statement inpul the error {a number), and
error message (a string)

until statement until error number is 0
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SYSTem:TIME

‘TIME

Parameters

- Comments

Example

SYSTem: TIME < hour> , < minnte> , < second> sets the E1300/E1301
mainframe’s internal clock.

Parameter Parameter Range of Default
Name Type Values Units
hour BUMETic myst round to 0o 23 none
minute numeric must round to 0 to 59 rone
second nUMEnC must round to O 1o 60 nong

#. Related Commands: SYST:DATE, SYST:-DATE?, SYST:TIME?

# *RST Condition: *RST does not change the Command Module’s real
time clock.

Setting the system time
SYST.TIME 14,30,20 set 2:30:20 PM

TIME?

Example

SYSTem: TIME? [MAX|MINMAX|MIN,MAX|MIN] returns:

e When no parameter is sent; the current systern time in the form
+ HH, + MM, + 88, where HH can be 0 through 23 hours, MM can be 0
through 59 minutes, and SS can be 0 through 60 seconds.

@ YWhen parameters are sent; the minimum or maximum allowable values
for each of the three parameters. The paramecier count must be three.

Querying the system time
SYST:TIME? ask for current time
input values of hour,min,sec read back time

:VERSion?

Comments

Example

SYSTem:VERSion? Returns the SCFPI version for which this instrument
complics.

® The returned information is in the format; YYYY.R; where YYYY is the
year, and R is the revision number within that year.

¢ Related Commands: *IDN?

Determine compliance version for this instrument.

SYST.VERS?
enter statement Staiement enters 1990.0
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TRIGger :DELay

TRIGger The TRIGger command subsystem controls the behavior of the trigger system
once it is initiated (see INITiate command subsystem). The trigger command
subsystem controls:

o The delay between trigger and first Pacer pulse (TRIG:DELay)
e Aax immediate software trigger (TRIG:IMM)
e The source of the trigger (TRIG:SOUR BUS|EXT|HOLD | IMM)

Subsystem Syntax  TRIGger
:DELay < delay >
:DELay? [MIN | MAX]
[[IMMediate]
:SLOPe < siope >
:SLOPe?
:SOURce BUS | EXT | HOLD | IMM
:8QOURce?

:DELay TRIGger:DELay <delay> scts the delay between receipt of trigger and first

Pacer pulse.

Parameters Parameter Parameter Range of Default
Name Type Yalues Usits
delay BuMmMeric 250E-9s to 4.19430375s or second

MINIMAX
Comments e The resolution for delay is 250E-9 seconds.

¢ Related Commands: ABORt, INITiate
¢ *RST Condition: TRIG:DELay 2.5E-9

Example  Setting delay between trigger and Pacer output.

TRIG:SOUR HOLD trigger is TRIG command
SOUR:PULS:COUN 100 set Pacer to output 100 pulses
SOUR:PULS:PER .1 § pulse period set to .1 second
TRIG:DELAY .75 5 start Pacer .75 sec after trigger
INIT £0 to Wait For Trigger state
TRIG trigger Pacer to output pulses

:DELay? TRIGger:DELay? [MIN | MAX] rcturns:

# The current delay if no parameter is sent.
® The maximuom allowable delay if MAX is sent.
e The minimum allowable delay if MIN is sent,

Example  Querying the trigger delay setting.

TRIG:DEL .75 8 start Pacer .75 sec after trigger

TRIG:DEL? command System Instrument
to send TRIG:DEL value.

enter staternent input value of trigger delay
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TRIGger[:iMMediate]

[:IMMediate]

Comments

Example

SLOPe

Parameters

Comments

SLOPe?

:SOURce

Parameters

TRIGger:IMMediate will cause a trigger cycle to occur immediately, provided
that the trigger system has been initiated (INITiate).

® Related Commands: ABORt, INITiate

e *RST Condition: This command is an cvent and has no *RST condition.

Triggering the Pacer,
TRIG:SOUR HOLD

SOUR:PULS:COUN 1E3
SOURPULSPER .18
TRIG:DELAY .75 8

INIT

TRIG

trigger source is TRIG
command

output 1000 Pacer pulses
pulse period set to .1 second
start Pacer .75 sec after trigger
go to Wait For Trigger state
trigger Pacer (o output pulses.

TRIGger:SLOPe <slope> is for SCPI compatibility, The mainframe’s "Event

In" signal only triggers on a negative going cdge.

Parameter Parameter Range of Defauit
Name Type Values Units
siope discrete NEGative none

e Trying to set ...SLOPe to other than NEG will generage an error.

o Related Commands: ABORY, INITiate,

TRIGger:SLOPe? returns the current trigger slope setting. Since the
mainframe’s "Event In” signal only triggers on a negative going edge,

TRIG:SLOP? will always return "NEG”.

TRIGger:SOURce < trig_sourcd configures the trigger system (o respond to

the specified source.

Parameter Parameter Range of Default
Mame Type Values Units
trig _source character BUSIEXT{HOLD | IMM nong
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TRIGger :S0URce?

Comments e The following table explains the possible choices.

Parameter Value Sounrce of Trigger

BUS Group Execute Trigger (GET) bug command,
*TRG commeon command, or TRIGger
commagnd.

EXTernal “Event In” signal al rear panel BNC
connector, of TRIGger coramand.

HOLD Only the TRIGger command will cause
irigger.

IMMediate The trigger signal is always troe (continuous
triggering).

® While an instrument which uses the "Event In" signal has EXT sct, no
other instrument which uses the "Event In" signal may set EXT, or an
error 1500 “Extzraal trigger source already allocated” will result.

o Whils TRIG:SOUR is IMM, you need only INITiate the trigger system to
start the Pacer.

¢ Related Commands: ABORS, iNITiale, *TRG

o *RST Coandition: TRIG:SOUR IMM

Example Specifying the Trigger Source.

TRIG:SOUR HOLD trigger source is TRIG

: copnmand
SOUR:PULS:COUN 1E3 output 1000 Pacer pulses
SQUR:PULS:PER 1 8 puise period set to . 1 second
TRIG:DELAY .75 8 start Pacer .75 sec after trigger
INIT go to Wait For Trigger state
TRIG trigger the Facer to output

pulses.

:SOURce?  TRIGger:SOURce? returns the current trigger source configuration. Response
data can be oae of, BUS, EXT, HOLD, or IMM. Sze the TRIG:SOUR
command for more response data information.

Example Querying the Trigger Sourge.
TRIG:SOUR HOLD trigger source is TRIG
command

TRIG:SOUR? ask System Instrument to
retum trigger source
configuration

enter statement input selection of trigger source
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¥XECONFigure :DLADdress?

vXi The VX1 command subsystem provides for:

® Determining the number, type, and logical address of the devices
(instruments) installed in the E1300/E1301 mainframe,

o Direct access to VXIbus A16 registers within devices installed in the
Mainframe.

Subsystem Syntax  VXI
:CONFigure
:Device LADA?
:DeviceLISt?
:DeviceMUMber?
:HEIRarchy
TALL?
:INFormation?
:ALL?
:LADDress?
NUMber?
‘READ? <logical_addr > ,<register_num >
:REGister
‘READ? < numeric_value.| <register_name >
‘WRITe < numeric value> | <register_name >
:RESet?
SElect < numeric_value>
‘WRITe </ogical_addr> ,<register_num >, <data >

:CONFigure VXL:CONF:DLAD? returns a comma separated decimal numeric list of device
‘DLADdress? logical addresses currently installed in the mainframe. If the Command Module
is not the Tesource manager, it only returns the logical addresses of the devices
in its scrvant area.

Comments & Use the VXI:CONF:DNUM? command to determine the number of
values which will be returned by VXL.CONF:DLAD?.

® Use cach of the logical addresses returned by VXLECONF:DLAD? with
VXLCONE:DLIS? to determine the types of devices installed.

e VXLCONF:DEVICELAD? is also accepted.
e This command has been retained for compatibility with existing
programs. For new programs vou should yse the VXI:CONF:LADD?

command.

o Related Commands: VXI:CONF:DLIS?, VXI:CONF:DNUM?,
VXLCONF.LADD?

Example Determining the device addresses within the system

VXI:CONF:DLAD? query for list of addresses.
enter statement list of addresses.
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VX1 :CONFigure:DLISY?

:CONFigure:DLIST? VXI:CONF:DLIS? [ <logical_adde> ] returns information about the device
specified by logical_addr. Response data is in the form:

nl, n2, u3, nd, ns, n4, cl, c2, 3, ¢4, ¢5, 51, 52, 53, 54

Where the ficlds above are defined as:

n ficlds Indicate numeric data response felds.
¢ fields Indicate character data response fields.
s ficlds Indicate string data response fields.

nl  Device’s Logical Address. A number from @ to 255.

n2 Commander’s Logical Address. A number from -1 to 255; -1 means this
device has no commander,

n3  Manufacturer’s ID, A aumber from 0 to 4095.

n4  Model Code. A number from 0 to 65535, chosen by the manufacturer to
signify the model of this device.

n5  Slet Number. A number between -1 and the number of slots in this
maisframe; -1 indicates that the slot associated with this device is
unknown. This is always -1 for B size mainframes.

n6  Slot 8§ Logical Address. A number from 0 to 233,

¢l  Device Class. 3 dats characters; EXT |HYB |MEM [MSG|REG | VME.
EXT = Extended device, HYB = hybrid device (e.g, IBASIC),

REG = Register-based device, VME = VME device

2 Memory Space. Up to 4 data characters; A16]A24| A32| NONE | RES,
Al6 = Al6 addressing mode, A24 = A24 addressing mode, A32 =
A32 addressing mode, NONE = no addressing mode, RES = reserved.

3 Memory Offset. 10 data characters which define the base address of the
A24 or A32 address space on the device. This value is expressed in hex
format {first two characters are #H).

¢d  Memory Size. 10 data characters which define the size of the A24 or

A32 address space in bytes. This value is expressed in hex format (first
two characters are #H).

c¢§  Pass/Failed. Up to 5 data characters which define the status of the
device; FAIL | iFAIL ] PASS | READY. FAIL = failed self-test,
IFAIL = configuration register initialization fails,
PASS = self-test passed, READY = ready to receive commands

st Extended Field 1, Not currently used; returns ™

s2  Extended Field 2. Not currently used; returas ™

53 Extended Field 2. Not currently used; returns ™

s4  Manufacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This field is
sent with a 488.2 string response data format, and will contain the
instrument name and its IEEE 488.1 secondary address unless a
stari-up srror is detected. In that case, this field will contain one or
more error codes in the form "CNFG ERROR: n, m, ...,2". See
Appendix B, Table B-3 for a complete list of these codes.
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VXi:CONFigure :DNUMber?

Parameters

Comments

Example

Parameter Parameter Range of Default
Mame Type Values Unlts
logica! addr RUMETIC 0-255 (or nothin&) none

® When logical_addr is not specified, VXECONF:DLIS? returns
information for each of the devices installed, separated by semicolons. If
the Command Module is not the resource manager, it retarns
information on only the devices in its sexvant area.

o Cards which are part of a2 combined instrument such as a switchbox or
scanning voitmeter always return the same manufacturer’s coraments as
the first card in the instrument. Information in the other ficlds
correspond o the card for which the Logical Address was specified.

@ This command has been retained for compatibility with existing
programs. For new programs you should use the VXL:CONF:INF?
command.

& Related Commands: VXLCONFDLAD?, VXI:CONF:DNUM?,
VXLCONF:INF?, CONF.HEIR?

Querying the device list for the System Instrument

dimension string{ 1000] string size large in case of
multiple device list

VXECONF:DLIS? 0 Ask for the device list for the
Svstern Instrurnent

enter string enler refurn data into string

Example resporse data (mo error): +0, -1, 4095, 41301, +0, +0, HYD, NONE,
#HOOGH0000, #HOOD000, READY, <, *, ™, °SYSTEM INSTALLED AT SECONDARY
ADDR G

Example response data (with error): +255, +0, +4095, +65380, -1, +0, REG, Al6,
#FH00000000, #HOOUDOMD, READY, *, ™, **, "CNFG ERROR: 11*

:CONFigure :DNUMber?

Comments

Example

VXLECONF:DNUM? returns the number of devices installed in the mainframe
{including the System Instrument itself), I the Command Module is not the
resource manager, it teturns the number of devices in its servant area.

e Usc the VXI:CONF:DNUM? command to determine the number of
values which will be returned by VXLCONEDLAD?.

® This command has been retained for compatibility with cxisting
programs. For acw programs you should use VXI:CONF:NUMB?

# Related Commands: VXLCONF:DLAD?, VX1:CONF:DLIS?

Determining the number of devices within the system

V¥X:CONF-DNUM? quiery the number of devices
enter statement input number of devices
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V¥XI :CONFigure :HIERarchy?

:CONFigure VXI:CONF:HIER? Returns current hisrarchy configuration information about
:HIERarchy?  the selected logical address. The individual fieids of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (i.e., the requested device is not in the mainframe)
then Error -224 ("parameter error”) will be set and no response data will be sent.

NOTE This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these ficlds will be nuil valued for the E1300/E1301.

Comments

www.valuetronics.com

e This command returns the following values:

Logical address: an intcger between -1 and 255 inclusive. -1
indicates that the device has no logical address.

Commander's logical address: an integer between -1 and 235
mnclusive, -1 indicates that the device has no commander or that the
commander is unknown. This value is always 0 for the E1300/E1301.

faterrupt handlers: a comma separated list of seven integers
between (¢ and 7 inclusive. Interrupt fines 1-7 are mapped to the
individual return valucs. 0 is nsed to wdicale that the particular
interrupt handler is not configured. A set of return vatues of
0,0,0,5,2,0,6 would indicate that:

o handicr 4 is configured to handle interrupts on line 5
» handler 5 is configured to handle interrupts on line 2
¢ handler 735 configured 1o handle interrupts on line 6
# handlers 1,2, 3, and 6 are not configured

Interrupters: a comma separated list of seven integers between 0
and 7 inclusive. Interrupt lings 1-7 arg mapped to the individual
return values. 9 1s vsed to indicate that the particular interrupter is
not configared. A set of return values of 0,0,0,5,2,0,6 would indicate
that:

& interrupter 4 is configured to handle interrupts on line 5
# interrupter 5 is configured to handle interrupts on line 2
e intermpier 7 is configured to handie interrupts on line 6
e interrupters 1, 2, 3, and 6 are not configured

Pass/Failed: an integer which contains the pass/fail status of the
specified device encoded as follows:

B = FAIL, 1 = IFAIL, 2 = PASS, 3 = READY

Manufacturer’s Specific Comments, Up to 80 character string
contains manufacturer specific data in string response data format,
This ficid is sent with a 488.2 string response data format, and will
contain the instrument name and us IEEE 488.1 secondary address
unless a start-up error is detected. In that case, this field will contain
one or more error codes in the form "CNFG ERROR: 1, m, ...,2" .
Sce Appendix B, Table B-3 for a complete list of these codes.
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VYXi:CONFigure :HIERarchy:ALL?

® Cards which are part of a combined instrement such as a switchbox or
scanning voltmeter always return the same manufacturer’s comments as
the first card in the instrument. Information in the other fields
correspond to the card for which the Logical Address was specified.

® Related Comamands: VXLSEL, VXL.CONF:HEIR:ALL?Y,
VXLCONF:LADD?

:CONFigure
:HIERarchy:ALL?

NOTE

Comments

VXI:CONF:HIER:ALL? Returns the configuration information about all logical
addresses wn the E1300/E1301 mainframe. The information is returned in the
order specified in the response to VXI:CONF:LADD?, The information about
muttiple logical adddresses will be semicolon separated and follow the IEEE
488.2 response message format. Individual fields of the output are comma
separated,

This command is included in the E1300/E1301 because it is a required SCPI
command. Since there are no message based devices in the E1300/E1301, most
of these ficlds will be null valued for this E1300/F1301,

& Related Commands: VXI:CONF:HEIR?, VXI:SEL, VXI.CONF.LADD?

:CONFigure
(iNFormation?

VXE:CONF:INF? Returns the static information about the selected logical
address (see VXI:3ELect). The individual fields of the response are comma
separated. If the information about the selected logical address is not available
from the destination device (i.e., the requested device is not in the mainframe)
then Error -224 ("parameter error”) will be set and no response data will be sent.
The command returns the foliowing values:

® Logical address: an integer between -1 and 255 inclusive. -1 indicates
that the device has no logical address.

¢ Manufacturer ID: an integer between -1 and 4095 inclusive. -1 indicates
that the device has no Manufacturer ID.

@ Model code: an integer between -1 and 65535 inclusive. -1 indicates that
the device has no model code.

@ Device class: an integer between 0 and § inclusive. 0 = VXIbus memory
device, 1 = VXIbus extended device, 2 = VXIbus message based device,
3 = VXIbus register based device, 4 = Hybrid device, 5 = Non-VXIbus
device,

& Address space: an integer between 0 and 15 inclusive, which is the sum of
the binary weighted codes of the address space(s) occupied by the device.,
1 = The device has Al6 registers, 2 = The device has A24 registers, 4 =
The device has A32 registers, 8 = The device has A64 registers.

® Al memory offset: an integer between -1 and 655335 inclusive. Indicates
the base address for any A16 registers (other than the VXIbus defined
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VX1 :CONFigure :INFormation?

registers) which are present on the device. -1 indicates that the device has
no Al6 memory.

® A24 miemory offset: an integer between -1 and 16777215 inclusive.
Indicates the base address for any AZ4 registers which are present on the
device. -1 indicates that the device has no A24 memory,

® A32 memory offset: an integer between -1 and 4294967295 inclusive.
Indicates the base address for any A32 registers which are present on the
device. -1 indicates that the device has ne A32 memory.

& AlG memory size. an integer between -1 and 65535 inclusive, Indicates
the the number of bytes rescrved for any A6 registers (other than the
VXIbus defined registers) which are present on the device. -1 indicates
that the device has nc Al6 memory.

@ A24 memory size: an integer between -1 and 16777215 inclusive. Indicates
the number of bytes reserved for any A24 registers which are present on
the device. -1 indicates that the device has no A24 memory.

® A32 memory seze: an integer between -1 and 4294967293 inclusive.
Indicates the number of bytes reserved for any A32 registers which are
present on the device. -1 indicates that the device has no A32 memory.

® Slot number: an integer between -1 and the number of slots which exist in
the cage. -1 indicates that the slot which contains this device is unknown.

® Slot 0 Jogical address: an integer between -1 and 255 inclusive, -1
mdicates that the Slot § device associated with this device is unknown.

o Subclass: an inleger representing the contents of the subclass register. -1
indicates that the subclass register is not defined for this device,

@ Attribute: an integer representing the contents of the attribute register. -1
indicates that the atiribute register is not defined for this device,

# Manuofacturer’s Specific Comments. Up to 80 character string contains
manufacturer specific data in string response data format. This field is
sent with a 488 2 string response data format, and will contain the
instrument name and its IEEE 488.1 secondary address unless a start-up
error is detected. In that case, this ficld will contain one or more error
codes in the form "CNFG ERROR: n, m, ....Z" . See Appendix B, Table
B-3 for a complete list of these codes.

Comments e Related Commands: VXISEL, VXLECONFEFINF:ALL?,
VXL.CONF:LADD?

Example Query information en Jegical address 0.

VXESEL O select the logical address
VXi:CONF:INF? ask for data
enter statement return data
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VX1:CONFigure :INFormation:ALL?

:CONFigure
(INFormation:ALL?

Comments

VXLCONF:INF:ALL? Returns the static information about all logical
addresses. The information is returned in the order specified in the respense to
VXLCONF.LADD?. The information about multiple Jogical adddresses wiil be
semicolon separatod and follow the IEEE 488.2 response message {ormat.
Individual ficlds of the output are comma separated.

¢ Related Commands: VXI:SEL, VXL.CONFINF?, VXI.CONF.LADD?

:CONFigure
LADDress?

Comments

VXECONF:LADD? Returns a comma separated list of ogical addresses of
devices in the mainframe. This is an integer between 1 and 256 inclusive. The
logical address of the device responding to the command will be the first entry in
the hist.

& Related Commands: VXI:CONF:NUMB?

:CONFigure :NUMBer?

Comments

YXECONF:NUMB? Returns the number of devices in the system. This is an
integer between 1 and 256 inclusive.

o Related Commands: VXECONFLADD?

:READ?

Parameters

Comments

VXEREAD? <logical adde>, < register_adde allows access to the entire 64
byte Al6 register address space for the device specified by logical_addr. Since
the VXIbus system is byte-addressed, while the registers are 16 bits wide,
registers are specified by even addresses only. This method of identifying
registers follows the VXIbus standard format.

Parameter Parameter Range of Default
Name Type Yalues Uaits
logical _addr decimal must round 1o ¥ through 255 nong
numeric
register_addr AUMLTIc must round 1o an even value noee
from 0 through 62 (3E14)

@ Specifying an odd register address will cause an error 2003, Tnvalid word
address”,

® Specifying a logical address not currently in the gystem will cause an error
2005,"No card at logical address”.

e Logical addr must be specified in decimal. Register_addr may be
specified in decimal, hex (#H), octal (#Q)), er binary (#B).

@ This command has been retained for compatibility with extsting
programs. For new programs you should use the VXIIREG:READ?
comumand,

® Accesses are 16-bit non-privileged data accesses.
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VXl :REGister:READ?

® Related Commands; VXI:WRITE, VXL.REG:READ?

Example Read from one of a device’s configuration registers

VXI:READ? 8,0

enter statement

read 1D register on device at

Logical Address 8

enter value from device register

:REGister:-READ? VXL:REG:READ? <register> returns the conteats of the specified 16 bit
register at the selected logical address as an integer (see VXI:SELect). The
register is specified as the byte address of the desired register or optionally as

the register name.

Parameters Parameter Parameter Range of Default
Name Type Values Units
register awmeric even numbers from 0 to 62 or none
register name (sec below)
Comments e The register parameter caa be all even numbers from 0 to 62 inclusive (as

a < numeric_value>) or the following (optional) words:

A24Low: A24 Pointer Low register (18)
A24High: A24 Pointer High register (16}
A32Low: A32 Pointer Low register (22)
A32High: A32 Pointer High register (20)
ATTRibute: Attribute register (8)
DHIGh: Data High register (12)

DLOW: Data Low register (14)

DTYPe: Device Type register (2)

ICON¢rol: Interrupt control register (28)
ID: 1D register (0)
ISTatus: Interrupt Status register (26)

MODid: MODID register (8)
OFFSet: Offset register (6)

PRQOTocel: Protocol register (8)
RESPonse: Response register {10)
SNHigh: Serial Number High register (10)
SNLeow: Serial Number Low register (12)

STATus: Status register (4)

SUBClass: Subclass register (30)
VNUMber: Version Number register (14)

o Related Commangds: VXI:SEL, VXEREG:WRIT

Example Read from a register on the currently selected device
VXI:READ? CONT
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Read from the control register
of the currently seected device
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VAI:REGister:-WRITe

:REGister:'WRiTe

Parampiers

Comments

Example

VXLREG:WRITe? <register> , <data> writes to the specified 16 bit register at
the selected logical address (see VXESELect). The data is a 16 bit value
specified as a numeric value in the range of -32768 to 32767 or 0 ta 65535. The

register is specified as the byte address of the desired register or optionally as
the register name.

Parameter Parameter Range of Default
Name Type Values Units
register pumeric even numbers from 0 to 62 or none
. register name {sce below)
data apmeric -32768 10 65535 none

® The register parameter can be all ever numbers from 0 to 62 inclusive (as
a < numeric_value > ) or the following (optional) words:
CONTrol: Control Register (4)
DEXTended: Data Extended register (10)
DHIGH: Data High register (12)
DLOW: Data Low register (14)
FCONtrol: Interrupt Control register (28)
MODid: MODID register (8)
LADDress: Logical Address register (0)
OF¥Set: Offset regster (6)
SIGNal: Signal register (8)
¢ Related Commands; VXI:SEL, VXI:REG:READ?

Write to a register on the currently selected device

VX:REG:WRIT? DHIG,64 writes "64' to the Data High
register

Reset?

Comments

VXI:RESET? resets ihe selected logical address. SYSFAIL generation is
inhibited while the device is in the sclf test state, The command waits for 5
seconds or until the selected device has indicated passed (whichever occurs
first). If the device passes its self test SYSFAIL generation is re-cnabled, If the

 device fails its self test SYSFAIL generation remains inhibited. The return value

from this command is the state of the sefected device after it has been reset. The
command returns an integer encoded as followed.

0 = FAIL
. 2 = PASS
3 = READY

The state of the A24/A32 enable bt is not altered by this command

s Related Commands: VXI:SEL
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¥X1 :SELect

:SELect  VXISELect <logical_adde> specifies the logical address which is to be used by
many subsequent commands in the VXTI subsystem.

Parameters Parameter Parameter Range of Default
Name Type Values Units
' logical addr numeric 0 ihrmigh 255 none
i
Comments o The *RST default value for logical _addr is that no logical address is

selected (i.e., -1). All other commands which require a logical address to
be selected will respond with Error -221 (“settings conflict") i no logical
address is sclected.

® When a command encounters an Error <240 ("Hardware Error") the
equivalent of a *RST is executed. This will cause the selected logical
address to be set to -1,

® Related Commands: VXI:CONF:LADD?

Example  Select a logical address

VXI:SEL 64 sets the logical address to be
used by subsequent VXT
subsystem commands to 64,

:SELect? VXESELect? returnsthe logical address which will be used by many subsequent
commands in the VXI subsystem, If no logical address has been selected, this
query will return -1.
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VXL WRITe

"WRiTe

Parameiers

Comments

Example

VXEWRITe <logical_addr>, <register_adde ,<data> allows access to the
entire 64 byte A16 register address space for the device specified by

logical _addr. Since the VXIbus system is byte-addressed, while the registers are
16 bits wide, registers are specified by even addresses only. This method of
identifying registers follows the VXIbus standard format.

Parameter Parameter Range of Delault
Name Type Values Units
logical_addr decimal Must round to 0 through 255 BpoBe
AUMEric
register_addr numeric must round to an even value none
from 0 through 62 (3Eg)
data npumeric must round to -32768 to 32767 none
(0 to FFFFy)

® Specifying an odd register address will canse an error 2003, "Invalid word
address’.

& Specifying a Jogical address not currently in usc in the system will cause
an error 2005,"No card al logical address”.

® Logical addr must be specified in decimal. Register_addr and data moay
be specified in decimal, hex (#H), octal (#Q), or binary (#B).

¢ This command has been retained for compatibility with existing
programs, For new programs you should vse the VXLREG:WRIT
command.

® Accesses are 16-bit non-privileged data accesses.

¢ Related Commands: VXI:READ?, VXLREG:WRIT

Write a value into a device’s device dependent register.

VXI:WRIT 8,24,#H4200 write hex 4200 (16,896
decimal) to register 24 of device
at Logical Address 8
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Common
Command
Reference

This section describes the YEEE-488.2 Common Commands that can be used to
program instruments in the mainframe. Commands are listed by command
groups in the summary table below, and alphabetically in the rest of this section.
Examples are shown when the command has parameters or returns a response;

otherwise the command string is as shown in the headings in this section. For
additional information on any Common Commands, refer to the IEEE Standard
488.2-1987 (see "Related Documentation” in the front of this manual for more
information on this standard).

IEEE 488.2 Common Commands Functional Groupings

Macros

Synchronization

*DMC < name >, <cmds>
*EMC <state>

*EMC?

*GMC? < name>

*LMC?

*PMC

*RMC < name>

*OPC

*orc?

*WAI

Category Command Title

General *IDN Identification Query
*RST Reset Command
*IST? Self-Test Query

Instrument Status *CLS Clear Status Command
*ESE <mask> Standard Event Status Enable
*ESE? Command
~ESR? Standard Event Status Epable
“PSC Query
*PSC? Standard Event Status Register
*SRE <mask> Query
*SRE? Power-On Status Clear Command
*$TH? Power-On Status Clear Query

Service Request Enable Command
Service Request Enable Query
Status Byte Query

Define Macro Command
Enable Macros Command
Enable Macro Query

Get Macro Query

Learn Macro Query

Purge all Macros Command
Remove individual Macro
Command

Operation Complete Command
Operation Complete Query
Wait-to-Continue Command
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*CLS

*DMC < name_string >,
<command_hlock >

Example

*EMC <enable>

*EMC?

*ESE <mask>

Example

Clear Status Command. The *CLS command clears all status registers
(Standard Event Status Register, Standard Operation Event Status Register,
Questionable Data Event Register) and the error gueue for an instrument. This
clears the corresponding summary bits (bits 3, 5, & 7) and the
instrument-specific bits (bits 0, 1, & 2} in the Status Bytc Register. *CLS does
not affect the enabling of bits in any of the status registers (Status Bvte Regisier,
Standard Evemt Status Register, Standard Operation Event Status Register, or
Questionable Data Event Status Register). (The SCPI command
STATus:PRESet does clear the Standard Operation Status Enable and
Questionable Status Enable registers.) *CLS disables the Operation Complete
function (*OPC command) and the Operation Complete Query function
(F*OPC? command).

Define Macro Command. Assigns one, or a sequence of commands to a macro
name.

The command sequence may be composed of SCPI and/or Common commands.

The name given to the macro may be the same as a SCPI command, but may not
be the same as a Common command. When a SCPI named macro is executed,
the macro rather than the SCPY command is exceuted. To regain the function of
the SCPI command, execute the *EMC 0 command,

Create g macro to retirn the System fnstrument’s Device list.
OUTPUT 76800, *DMC "LIST , #0VXI:CONF:DLIS?"

Note that the name LIST is in quotes. The second parameter type is arbitrary
block program data. The characters that define a command message are prefixed
by the characters #0 {pound zero), For a more information on this parameter
type, see Paramcter Types in the first part of this chapter.

Enable Macros Command. When enable is non-zero, macros are enabled. When
enable is zero, macros are disablaed.

Enable Macros Query. Returns cither 1 {(macros are enabled), or 0 (macros are
disabled) for the sclected instrument.

Standard Event Status Enable Register Command. Enables one or more events
in the Standard Event Status Register to be reported in bit 5 (the Standard
Event Status Summary Bit) of the Status Byte Register, You enable an cvent by
specifying its decimal weight for <mask > . To enable more than one event,
specify the sum of the decimal weights. Refer to "Standard Event Status
Register” earlier in this chapter for a table showing the contents of the Standard
Event Status Register.

OUTPUT 70300;"*ESE 60" Enables bits 2, 3, 4, & 5.
Respective weights are 4 + 8
+ 16 + 32 = 60
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*ESE? Standard Event Status Enable Query. Returns the weighted sum of all enabled
(unmasked) bits in the Standard Event Status Register.

Example 10 OUTPUT 70900;"*ESE?" Sends status enable query
20 ENTER 70900,A Places response in variable
30 PRINT A Prints response
40 END

*ESR?  Standard Event Status Register Query. Returns the weighted sum of all set bits
in the Standard Event Status Register. After reading the register, *ESR? clears
the register. The events recorded in the Standard Event Status Register are
independent of whether or not those events are enabled with the *ESE

command.
Example 10 QUTPUT 70900;"*ESR?" Sends Standard Event Status
Register query
20 ENTER 70900;A Places response in variable
30 PRINT A Prints response
40 END

*GMC? <name_string>  Get Macro Query. Returns arbitrary block response data which contains the
command or command sequence defined by name_string. The command
sequence will be prefixed with characters which indicate the number of
characters that follow the prefix.

Exampile 10 OUTPUT 70900;"*GMC? 'LIST™ ask for definition of macro
Jrom *DMC example
20 ENTER 70300;,Cmds$ enter into Cmds$ the definition
of the macro "LIST"
30 PRINT Cmds$ Crds$ = #214VXI-:CONF:
DLIS?
40 END

In this case, the prefix consists of "#214", The 2 says to expect two
character-counting digits. The 14 says that 14 characters of data follow. Had the
returned macro been shorter, such as #15*EMC7, we would read thisas 1
counting digit indicating 5 data characters. '
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*IDN?  Identity. Returns the device identity. The response consists of the following four
fields (fields are separated by commas):

o Manufacturer

& Mode! Number

¢ Serial Number (returns () if not available)

¢ Firmware Revision (returas 0 if not available)

The *IDN? command returns the following command string for the E1301A:
HEWLETT-PACKARD,E1301A,0,A,07.00

This command will return the following string for the E1300A:
HEWLETT-PACKARD E1300A,0,A,07.00

NOTE The revision will vary with the revision of the ROM installed in the system. This
is the only indication of which version of ROM is in the box. The major number
{01 in the examples) indicates whether there have been functional changes made
in this ROM. The mimor number (00 in the examples) indicates whether only
bug fixes and minor changes were made.,

Example  Get the ID fields from the system and print them.

10 DIM AS[50] Dimension array for ID fields
20 QUTPUT 70900;*IDN?" Queries identity

30 ENTER 70800;A$ Places ID fields in array

40 PRINT A% ' Print ID fields

50 END

*LMC?  Learn Macros Query. Returns a quoted string name for each currently defined
macro. If more than one macro is defined, the quoted strings arc separated by
comunas (). If no macro is defined, then a quoted null string (") is returned.

*LRN?  1Lcars query command. *LRN? causes the instrument to respond with a string of
SCPI commands which define the instrument’s current state. Your application
program can enter the *LRN? response data into a string variable, later to be
sent back to the instrument to restore that configuration.

Example response from an HP E1326B voltmeter in the power-on state:

*RST;:CAL:ZERO:AUTO 1; :CAL:LFR +60; VAL +0.00000000E + 000;
DISP:-MONSTAT 0; CHAN (@03; :PORM ASC, +7; :FUNC "VOLT";
MEM:VME:ADDR +2097152; SIZE +0; STAT §; . RES:APER

+ 1.66666TE-002; OCOM 0; RANG + 1.638400E + 004; RANG:AUTO
1;:VOLT:APER + LG66G66TE-002; RANG + B.000000E + 000; RANG:AUTO

1, " TRIG:COUN +1; DEL +0.00000000E + 000; DEL:AUTO 1; :-TRIG:SOUR
IMM; SAMP.COUN +1; SOUR IMM;TIM + 5.000000E-002 §
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NOTE The System Instrument ro longer implements the *LRN? command.
Altempting to have the System Instrument execate this command will generate
an error -113 “Undefined header”.

*OPC  Operation Complete. Causes an instrument to set bit 0 (Operation Complete
Message) in the Standard Event Status Register when all pending operations
have been completed. By enabling this bit to be reflected in the Status Byte
Register (*ESE 1 command), you can ensure synchronization between the
instrument and an external computer or between multiple instruments, (Refer to
"Synchronizing an Exicrnal Computer and Instruments” earlier in this chapter
for an example).

*OPC?  Operation Complete Query. Causes an instrument to place an ASCII 1 into the
instrument’s output queue when all pending instrument operations are finished.
By requiring the computer to read this response before continuing program
execution, you can ensure synchronization between one or more instruments
and the computer. (Refer to "Synchronizing an External Computer and
Instraments® earlier in this chapter for an example).

*PMC  Purge Macros Command. Purges all currently defined macros in the selected
instrument.

*PSC <flag> Power-on Status Clear Command. Controls the automatic power-on clearing of
the Service Request Enable register and Standard Event Status Enable register,
Executing *PSC 1 disables any previously enabled bits at power-on, preventing
the System Instrument from requesting service whon power is cycled. Executing
*PSC 0 causes any previously enabled bits to remain enabled at power-on which
allows the System Instrument to request service (if it has been enabled - *SRE)
when power is cycled. The value of flag is stored in non-volatile memory.

Example This example configures the System Instrument to reguest service from the
external computer whenever power is cycled.

Status Byte register and Standard Event Status register bits
remain enabled (unmasked}) after cycling power

10 OUTPUT 70900;"*PSC 0"

Enabie bit 5§ (Standard Event Status Register Summary Bit)
in the Status Byte Register

20 OUTPUT 70900;"*SRE 32"

Enable bit 7 (Power-on bit) in the Standard Event Status
Register to be reflected as bit 5 in the Status Byte Register

30 QUTPUT 70900,"*ESE 128"

*PSC?  Power-on status clear query. Returns a response indicating whether an
instrument’s Status Byte Register and Standard Event Status Register bits
remain ¢nabled or become disabled at power-on. A "1® means the bits are
disabled at power-on; a "0” means the bits remain enabled at power-on.
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*RCL <state number>

Exampie

*RMC < name_string >

Example

*RST

*SAV < state number>

Example

*SRE <mask>

Example

Recall stored state. Recalls a stored state from memory and configures the
instrument to that state. States are stored using the *SAV command.

CQUTPUT 70900;"*RCL 4" Recalls instrument state
number 4

Remove Individual Macro Command, Purges an individual macro identified by
the name_string parameter.

output 70900;"*RMC 'LIST" remove macro command from
*DMC example

NOTE: At printing time, *RMC is a command proposed for a revision and
re-designation of ANSI/IEEE Std 488.2-1987.

Reset. Resets an instroment as follows:

e Sets the instrument to a known state (usually the power-on state)
® Aborts all pending operations
® Disables the *(OPC and *OPCT modes.

*RST does not affect:

The state of the HP-IB interface

The HP-IB address

The output quese

The Service Request Enable Register

The Standard Event Status Enable Register
The power-on flag

Calibration data

Protected user data

9 % & & ¢ 00

Store state. Stores an instrument’s present state in a numbered memory location
( <state number> parameter). State numbers can range from 0 to 9,

QUTPUT 70800;"*SAV 4" Saves present instrument state
as state number 4

Service Request Enable. When a service request event occurs, it sets a
corresponding bit 1o the Status Byte Register (this happens whether or not the
event has been enabled (unmasked) by *SRE), The *SRE command allows you
to identify which of these events will assert an HP-IB service request (SRQ).
When an event is enabled by *SRE and that event occurs, it sets a bit in the
Status Byte Register and issues an SRQ to the computer (sets the HP-IB SRQ
line true). You enable an event by specifying its decimal weight for <mask >,
To enable more than one event, specify the sum of the decimal weights. Refer to
"The Status Byte Register” earlier in this chapter for a table showing the
contents of the Status Byte Register,

OUTPUT 70800;"*SRE 180" Enables bits 5 & 7. Respective
welghts are 32 + 128 = 160

7-70 System Instrument Command Reference

www.valuetronics.com



*SRE?

Exampfe

*$TB?

Comments

Example

*TRG

*TST?

Example

*WAI

Status Register Enable Query. Returns the weighted sum of all enabled
(unmasked) events (those enabled to assert SRQ) in the Status Byte Register.

10 QUTPUT 70900;"*SRE?" Sends Status Register Enable
query

20 ENTER 70900,A Places response in variable

30 PRINT A Prints response

40 END

Status Byte Register Query. Returns the weighted som of all set bits in the Status
Byte Register. Refer to "The Status Byte Register” earlier in this chapter for a
table showing the contents of the Status Byte Register.

You can read the Status Byte Register using either the *STB? command or an
HP-IB serial poll (IEEE 438.1 message). Both methods return the weighted sum
of all set bits in the register. The difference between the two methods is that
*STB? does not clear bit 6 (Service Request); serial poll does clear bit 6. No
other status byte register bits are cleared by cither method with the exception of
the Message Available bit (bit 4) which may be cleared as a result of reading the
response to *STB?.

10 QUTPUT 70900;"*STB?" Sends Status Byte Register
query

20 ENTER 70800,A Places response in variable

30 PRINT A Prints response

40 END

Trigger. Triggers an instrument when the {rigger source is set to bus
(TRIG:SOUR BUS command) and the instrument is in the Wait for Trigger
state,

Sclf-Test. Causes an instrument {o execute an internal self-test and returns a
response showing the results of the self-test, A zero response indicates that
self-test passed. A value other than zero indicates a self-test failure or error.

10 QUTPUT 70800;*T5T?" Execute self-test, retum
response

20 ENTER 70900;A Places self-test response in
varigble

30PRINTA Prints response

40 END

Wait-to-continue. Prevents an instrument from executing another command
until the operation caused by the previous coramand is finished (sequential
operation). Since all instruments normally perform sequential operations,
executing the *WAI command causes no change to the instrument’s operation.
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HP-IB Message This section describes IEEE-488.1 defincd messages and their affect on

Reference instruments installed in the maioframe. The examples shown are specifically for
HP 9000 Series 2007300 computers using BASIC language. Any IEEE-488
controller can send these messages; however, the syntax may be different from
that shown here,

Go To Local (GTL)  Places an instrument in local state.

Comments e Refer to the Local Lockout message, later in this chapter, for information
oo how GTL affects front panel lockout.

Exampies LOCAL 7 Sets HP-IB remote enable line
false {all instruments go to
ftocal). * (You must now execute
REMOTE 7 to return to remote
maode).

LOCAL 70900 Issues HP-IB GTL to System
Instrument. (The instrument
will return to remote mode
when it is listen addressed. }

Group Execute Trigger Executing a group execute trigger will trigger an instrument assuming the
(GET) following conditions are true:

¢ The instrument’s trigger source is set to Bus (TRIG:SOUR BUS
command), and:

¢ The instrument 15 in the Wait For Trigger state, and:

e The instrument is addressed to listen (can be done by sending any
command, the REMOTE 709ss (ss = sccondary address) command, or
with the LISTEN command).

Comments # For instruments in an HP BE1300A/E1301A Mainframe, only one
instrument at a time can be programmed to respond to GET. Thisis
because only one instrument can be addressed to listen at any one time.

Example 10 QUTPUT 70900;"TRIG:SOUR BUS"  Sets trigger source to bus
20 QUTPUT 76900, INIT:iIMM* Places Systern Instrument’s
FPacer in Wait For Trigger state
30 TRIGGER 70900 Triggers Pacer
40 END

interface Clear (IFC)  Unaddresses all instruments in the mainframe and breaks any bus handshaking
in progress.

Exampte ABORT 7
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Device Clear (DCL) or DCL clears all instruments in the mainframe. SDC clears a specific instrument.
Selected Device Clear The purpose of DCL or SDC is to prepare one or more instruments to receive

(SDC) and execute commands {usually *RST). DCL or SDC do the following to each
instrument:

Clear the input buffer and output queue.

Reset the command parser.

Disable any operation that would prevent *RST from being executed.
Dissble the Operation Complete and Operation Complete Query modes.,

DCL or SDC do not affect:

Examples

Any settings or stored data in the instrument {except the Operation
Complete and Operation Complete Query modes)

Front panel operation

Any instrument operation in progress (except as stated above)

The status byte (except for clearing the Message Available bit as a result
of clearing the output queuc).

CLEAR7 Clears all instruments
CLEAR 70900 Clears the System Instrument

Local Lockout (LLO)  When an instrument is in remote mode, Local Lockout prevents an instrument
from being operated from the mainframe’s front panel.

Conwnents

Examples

www.valuetronics.com

Certain front pancl operations such as menu control and display scrolling
are still active in Local Lockout mode.

If the instrument is in the local state when you send LOCAL LOCKOUT,
it remains in local. If the instrument is in the remote state when you send
LOCAL LOCKOQUT, front panel control is disabled immediately for tha
instrument. :
After executing LOCAL LOCKOQUT, you can cnable the keyboard by
sending the LOCAL 7 command or by cycling power. The LOCAL 709ss
(ss = secondary address) command enables the front pancl for that
instrument but a subsequent remote command disables it. Sending the
LOCAL 7 command removes lockout for all instruments and places them
in the local state.

10 REMOTE 70800 Sets the System Instrument
remote state
20 LOCAL LOCKQUT 7 Disables front panel control for

the System Instrument and all
other instruments that were in
the rernote state,

30 END
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Remote Sets the HP-IB remote enable line (REN) true which places an instrument in
the remote state.

Comments & The REMOTE 709ss (ss = secondary address) command places the
instrument in the remote state. The REMOTE 7 command, does not, by
itself, place the instrument in the remote state. After sending the
REMOTE 7 command, the instrument will only go into the remote state
when it receives its listen address,

& In most cases, you will only nged the REMOTE command after using the
LOCAL command. REMOTE is independent of any other HP-IB
activity and toggles a single bus line calicd REN. Most controtlers sct the
REN line true when power is applicd or when reset.

Examples REMOQTE 7 Sets HP-IB REN line true

REMOTE 70800 Sets REN line true and
addresses System Instrument

Serial Poll (SPOLL)  The SPOLL command, like the *STB? Common Command, returns the
weighted sum of all set bits in an instrument’s Status Register (status byte).
Refer to "The Status Register” earlier in this chapier for a table showing the
contents of the Status Register,

Comments e The SPOLL command differs from the *STB? command in that SPOLL
clears bit 6 (RQS). Executing *STB? does not clear bit 6,
Exampiles 10 P =8POLL {70800) Sends Serial Poll, places
response into P
20DISP P Displays response
30END
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System Instrument

Command Quick The following tables summarize SCPI and 1EEE 488.2 Common (*) commands
Reference for the HP E1300/E1031 Mainframe System Instrument.

SCPI Commands Quick Reference

[MADDress] <address>, <data>

:SADDress <address>, <data>
DRAM

AV Aijlable?

:CREate <size>,<num_drivers >
DRIVer
LOAD <drver_block>

1.OAD
1CHECked

LIST
[:ALL}
‘RAM
:ROM
INTerrupt
:ACTivate [ON{OFF|1{0]
SETup{nj [ON|OFF|0{1]

SETup|n]?

‘PRIority[n] [ < priority> | MINIMAX| DEF]
‘PRlority[n]? [MIN|MAX|DEF]
‘RESPonse?

Command Description
ABOR:
(IMMediate) Abort Pacer output,
DIAGnostic
BOOT
:COLD Restarts System processor, clears stored configurations.
{WARM] Same as cycling power.
:COMMunicate
:SERial{0]
[{OWNer) [SYS5Tem | IBASic| NONE] Allocates the buiit-in serial interface.
[:OWNex]? Returns SYST, IBAS, or NONE.
:SERial{n]
:STORe Stores serial communication parameters into non-volatile storage.
DOWNIload
{CHECked
[MADDress] Write data to non-volatile user RAM starting at the specified address
uSing error correction.
SADDress

Write data to non-volatile user RAM at the specified address using
£170r coTTection.

Write data to non-volatile user RAM starting at the specificd address.
Write data to non-volatile user RAM at the specificd address.

Returns the amount of RAM remaining in the DRAM (Driver RAM)
segment.

| Creates a non-volatile RAM area for loading instrument drivers,

Loads the instrument driver contained in the specified driver_block
into a previousty created DRAM segment.

i.oads the instrument driver contained in the specified driver_block
into a previously created DRAM segment using error correction,

Lists all deivers from all driver tables {RAM and ROM)
Lists all drivers found in the RAM driver table.
1ists all drivers found in the ROM driver table.

Baable VXIbos interrupt acknowledgement,

Enables or disables Sysiem Instrument control of VXI
interrupt line fn).

Returns current state of SETup|n].

Spexifies the priority level of VX1 interrupt line [n].
Returns priority level of VX interrupt fine [n].

Returns respoase from the highest priority interrupt line.
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System instrument

SCPI Commands Quick Reference

CREate < siee> | MINIMAX
:CREate? [MIN|MAX]
PEEK? < sddress> IMINMAX, <widih >
POKE < address » MINIMAX, <width >, <data»
‘RDISk
:ADDRess?
(CREate - size» | MIN[MAX
:CREate? [MIN|MAX]
:UPload
:MADD1css]? < address >, <byte_count>
SADDress? <address>, <byte_count>

INITiate
[Immediate]
{SOURce}
PULSe
COUNt < pumberic value >
COUNt? [MIN|MAX]
:PERiod < numeric value
:PERiod? (MIN\MAX]
STATus
:OPERation
:CONDition?
‘EMABIe 256
ENABIe?
[-:EVEN:)?
PRISet
:QUEStionable
CONDition?
ENABle < mask>
:ENABIle?
FEVENt)?

Command Description
:NRAM
:ADDRess? Returns starting address of the User non-volatile RAM.

Creates a User non-volatile RAM segment.

Retumns the current or allowable size of User NVRAM.
Returns an 8, 16, or 32 bit value from memoty.

Stores an 8, 16, or 32 bit value to RAM.

Returns the starting address of an IBASIC RAM volume.
Allocates RAM for an IBASIC RAM volume.,
Returns the current or aliowable size of the RAM vol.

Retumns data from non-volatile user RAM starting at address.
Returns data {rom non-volatile user RAM at address,

Enables trigger system to start Pacer.

Sets number of Pacer pulses per trigger.

Retums current count, or MIN|MAX atfowed value.
Sets Pacer pulse period in seconds,

Revurns the current or allowable period value.

Returns the state of the condition register.
Set Standard Operation Enable Register mask.
Returns value of enable mask.

Returns value of the bit set in the Event register (Standard Qperation

Status Group).
Presets status registers

Adways returns +0.

Set Questionable Status Register enable mask.
Returns value of enable mask.

Abways returns +0,
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System Instrument

SCPI Commands Quick Reference

BAUD < boud_cate> |MINJMAX
:BAUD? [MIN|MAX]
BITS 7{8IMINIMAX
:BITS? [MIN|MAX]
PACE
[ PROTocol] XON|NONE
[:PROTocol]?
THReshold
STAR!t < char_cours>
:STARt? [MIN]MAX]
STOP < whar_count >
STOP? [MIN|[MAX]
PARity
‘CHECK 1{0]ON|QFF
{CHECK?
[:TYPe] EVEN|ODD|ZERO}
ONE|NONE
[TYPe]?
SBITs 12| MIN|MAX
1SBITs? MIN|MAX
‘TRANsmit
:AUTO 110}ON|OFF
:AUTO?
:PACE
[:PROTocol} XON|NONE
[ PROTocol}?
:DATE < year>,<month>,<day>
:DATE? [MIN|MAX,MIN {MAXMIN{MAX]
:ERRor?
TIME < hour>, <minute >, <second>
TIME? [MIN|MAX,MIN |MAX MIN |MAX]
VERSion?

Command Description
5YSTem
:BEEPer
{[IMMediate] Sound beeper (fixed duration and tone).
:COMMunicate -
‘GPIB
:ADDRess Scts the primary address of the communications port.
:ADDRess? Returns GPIB address or min | max aliowed value.
SERial{n]
CONTrot
:DTR ON|OFF|STANdard | IBFult Sets mode for modem control line DTR,
‘DIR? Returns current mode of DTR line.
:RTS ONJOFF|STANdard | IBFull Sets mode for modem control line RTS.
:RTS? Returns current mode of RTS line,
[RECeive]

t5 transmit and receive baud rate of serial interface.
Retums the current or allowable baud setting.
Sets the number of data bits in the serial data frame,
Returns the current or allowable BITS setting,

Scets the receive pacing protocol 10 XON/XOFF or none.
Returns the state of receive pacing protocol.

Sets the input buffer start threshold for input pacing,
Returns current or alowable STARU threshold level.
Sets the input buffer stop threshold for input pacing.
Retumns the current or aliowable STCP threshold level.

Enables/disables receive parity checking.
Returns the current state of receive parity checking,
Sets the rype of receive and transmit parity.

Returns the current parity type setting.

Sets the number of stop bits for receive and transmit.
Returns the number of stop bits set.

Note: HP E1324A is always .. TRAN:AUTO ON
Links/unlinks the transmit and receive pacing protocol.
Returns the current transmit/recefve pacing linkage.

Sets the transmit pacing protocol to XON/XOFF or none.
Returns the state of transmit pacing protocol.

Sets system calendar.

Retumns current date or min | max allowable values,
Retoms oldest error message in Error Queue.

Sers the system clock.

Returns curreni time or min | max altowable values.
Returns SCPI version for which this istrument complics.
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System Instrumemnt

SCPI Commands Quick Reference

Command

Description

TRiGger
:DELay < numeric value >
:DELAy? [MIN|MAX]
{:IMMediate}
SLOPe (NEGATIVE]
SLOPe?
SOURce BEXTernat|IMMediate | BUS|HOLD
:SOURce?

:CONFigure
:Devicel ADd?
‘Devieel 15?7
:DeviceNTU Mber?
INFormation

:ALL?
:HIERarchy

TALLY?
NUMber?
TLADDress?

‘READ? <logical_addr>, <register_num>
REGister ’ ’
:REAID? <numeric_value| < reg_name>

RESet?
«SELect <numeric_value >

‘WRITe <numeric value| <reg_name>,<data>

‘WRITe <logical_addr>, < register_num >, <data>

Sets delay between trigger and {irst Pacer pulse.

Retuens current trigger delay or MIN |MAX allowable value.
Sets trigger sourve for timer/pacer.

Yor compatibility only, Accepts only NEGATIVE.

Returns the string NEG.

Trigger source is GET or *TRIG.

Feturns current trigger source,

Returns a list of the logical addresses jn the system.
Returns information about ane or all instalied devices.
Returns the number of installed devices.

Gets the static information about the selected logical address (sce
YVXLESELeot).

Qets the static information about all fogical addresses,

(iets the current hicrarchy configuration data for the selected logical
address (sce VXESELect)

Giets the current hierarchy configusation data for all logical addresses.

Gets the number of devices in the sysiem when issved to a Resource
Manager.

Gets « comma separated list of 4l lugical addresses of devices in the
system when issued 1o a Resource Manager.

Read the contents of the device register at register_num,

Returns the contents of the specified 16 bit register at the selected
fogical address (see VXI:SELect).

Writes to the specified 16 bit register at the selected logical address
{see VXI:SElLect).

Resets the device at the selected logical address (see VXLSELect).

Specifies the logical address to be used by all subsequent commands
in the VXI subsystem.

Write data to the device register at Jogical _addr,
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System Instrument

1EEE 488.2 Comman Commands Quick Reference
Category Command Title
General *IDN? Identification Query
*RST Reset Command
*TST? Self Test Query
Instrument Status | *CLS Clear Status Command
*ESE < mask> Standard Event Status Enable Register Command
*BSE? Standard Fvent Status Enable Query
*ESR? Standard Fvent Status Register Query
*PSC <fag> Power-on Status Clear Command
*PSC? Power-on Status Clear Query
YSRE < mask> Service Request Enable Command
*SRE? Servite Request Enable Query
*S1B? Status Byte Register Query
Macros *DMC <oame>,<cmd_data> Define Macro Command
*EMC < enzble> Enable Macro Command
*EMC? Enable Macro Query
*GMC? < name> Get Macro Query
*LMC? Lears Macro Query
*PMC Purge all Macros Command
"RMC < name> Remove individual Macro Command
Synchronization *OPC Operation Complete Command
*QPC? Opecmtion Complete Query
*WAL Wait-to-Continue Command
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Appendix A

Specifications

Mainframe
Specifications

Pacer(50% duty cycle}):

Real-time Clock:

Trigger Input:

Non-volatile added
memory storage

EMC, RFI, Safety:

Programmable intervals: 500 nsec to 8.389 sec with 500 nsec resolution.

Accuracy:

First pulse after trigger: 0,01% of programmed time + 600 to 850 nsec.
Additional pulses: 0.01% of programmed time %50 nsec.
Number of pulses: 1 through 8388607 or continous.

Drive capability:

Vio £ 075V @ 4mA
Vit =2 34V @ -4 mA

Rise Time/Fall Time: 320 nsee/90 nsec.

Accuracy: 0.01% of elapsed time since last sset 1 sec @ 25° C,
Temperature variation: +0,01% of elapsed time since last set, over full

temperature range.
Resolution: 1 sec.

Non-volatile lifetime: 60 days without additional RAM.

Battery life: 1 year typical, NiCd battery.

TTL compatible, minimum pulse width 300 nsec.

Non-volatile added storage is backed up by NiCd battery. The table below shows
minimum and typical lifetimes, which varry according to the amount of memory

installed.
RAM (MBytes) MIN Lifetime (hours) Typical lifetime (days)
0.5 240 320
1.0 130 180
1.5 90 120
20 72 90

7 B-size and 3 A-size

Meets FTZ 1046/1984, CSA 556B, IEC 348, UL 1244.
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Size:

inches mm
Height without feet &97 177
Height with feet 7.44 189
Width 16.75 426
Depth 20.1 510
Depth with terminal blocks 22.38 569
Weight:
E1300A E1301A
Net 7.4 kg 78 kg
Max per modules 1.3 kg 1.3 kg

Power: Linevoltage: 115 or 230 Vac @ 50 10 400 Hz
Fused at; 3A@ 115 Vac
1.5 A @ 230 Vac
Consumption: E1300A {empty) 27T W, 52 VA
E1301A {empty) 31 W, 57 VA

Any combination of HP Series B modules can be powered and cooled by the HP
75000 Series B mainframe. Configuration using non-HP modules (e.g, VME
muolules) should be checked to assure the power consumption does not exceed
1225 A 0n +5V,465 A on +12V, and 0.95 A on -12 V supplies. The HP
75000 Series B mainframe will provide ample cooling for configurations that stay
within these limits.

Cooling: 80 Watts total

Note: HP Series B mainframes provide VXTIbus connector P1. Modules may not
be masters or use more than 10 Watts.

Humidity: 65%0warcC
Operating temperature: 0°w55°C

Storage temperature: -40°1075°C

A-2 Specifications
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SCPI Conformance
information

Switchbox
Configuration

The HP E1300/1301A conforms to SCP1-1990.0

In documentation produced prior to June 1990, these SCPI commands are
labeled as TMSL commands.

The following tables list all the SCPI conforming, approved, and non-SCPI
commands that the HP E1300/1301A can exccute. Individual commands may
not execute without having the proper plug-in module installed in the HP
E1300/13301A. Each plug-in module manual describes the commaads that apply
to that module.

The following plug-in modules can be configured as switchbox modules. Refer
to the individual plug-in User’s Manual for configuration information.

HP E1345A HP E1333A HP E1366A
HF E1346A HP E1357A HP E1367A
HP E1347A HP E1358A HP E1368A
HP E1351A HP E1361A HP E1369A
HP E1352A HF E1364A HP E1370A

Table A-1. Switchbox SCPI-1990.0 Confirmed Commands

ABORt STATus
QUEStionable
:CONDition?
:COUNt [EVENY]?
:ENABIe
INIThate ‘ENABle?
[:IMMediate] :OPERation
CONTinous H{ONDition?
EEVEN(]?
OUTPut :ENABle
:ECLTrg :ENABIe?
[:STATe] PRESet
TTLTrg
[:STATe} SYSTem
:ERRor?
[ROUTe} :CPON
:OPEN CTYPe?
OPEN? :VERSion?
:CLOSe
CLOSe? TRIGger
:SCAN {:IMMediate]
SOURce
SEOPe
Table A-2. Switchbox Non-SCP! Commands
DiSPiay {ROUTe)
:MONitor SCAN
[:STATe} [LIST]
:CARD MODE
PORT
SYSTem SETTling
:CDEScription? {-TIME]
TIME?
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Multimeter Commands  The following tables apply to the HP E1326A and E1326B,

A-4 Specifications
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Table A-3. Multimeter SCPI-1990.0 Confirmed Commands

ABOR: [SENSe]
:FUNCtion
CALibration FUNCuon?
ZERO RESistance
AUTO :APERture
AUTOT :APERure?
VAlLue RANGe
AUTO
CONFigure AUTO?
:FRESistance ‘RANGe?
:RIiSistance :RESolution
‘TEMPerature :RESolution?
VOLTage YOLTage
tAC AC
{-DC} :RANGe
RANGe?
CONFigure? DC)
:RANGe
FETCh? AUTO
:AUTO?
FORMat ‘RANGe?
{{DATA) :RESolution
:RESolution?
[NiTiate
{:IMMediate] STATus
:QUEStonable
MEASure :CONDition?
‘FRESistance? [[EVENt]?
‘RESistance? ‘ENABIe
‘TEMPerature? ‘ENABIe?
:'VOLTage :OPERation
TAC? CONDition?
{DC? {EVEN{}?
ENABIe
READ? ‘ENABle?
:PREset
SYSTem
‘ERRor?
CTYPe?
VERsion?
TRIGger
COUNt
SCOLINe?
‘DELay?
AUTO
AUTO?
DELay?
[:IMMediate]
SOURce
:SOUREC?

Table A-4. Multimeter SCPi Approved {not confirmed) Commands

|SENSe]
‘RESistance
NPILC
INPLC?
‘VQltage
NPLC




Table A-5. Multimeter Non-SCPI Commands

CAlLibration
:LLFRequency
;LFRequency?
:5TRain

CONFigure
:STRain

QUARLer
‘HBENding
‘HPOisson
FBENding
FPQissan
:FBPoisson
‘QTENsion
:QCOMpression
:UNSTrained

DISPlay
‘MONitor
:CHANnel
:CHANnel?
[:STATs]
[SYATc]?

MEASurc
:STRain
:QUARter?
‘HBENding?
:HPOisson?
:FBENding?
:FPOisson?
‘FBPoisson?
QTENsion?
:QCOMpression?
UNSTrained?

MPMory
‘VME

:ADDRess
:ADDRess?
SIZE
SEZE?
STATe
STATe?

[ROUTe]
FUNCtion

SAMPle
COUNE -
COQUNL?
:SOQURce
:SOURce?
TiMer
AIMer?

[SENSe]

:RESsitance
:0COMpensated
:0COmpensated?

:STRsin
‘GFACtor
POISson
{UNSTrained

SY STem
:CDEScription
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Counter Commands  The following tables apply to the HP E1332A 4 Chanel Counter/Totalizer and
the HP E1333A 3 Channel Universal Counter.

Table A-8. HP E1332A SCPI-1990.6 Confirmed Commands

ABORt READ?
CONFigure {SENSe]
:FREQuency : FUNClion
‘PERIod FREQuency
PWIDth :PERiod
NWIDth FREQuency
:APERture
CONFigure? :APERmre?
FETCh? STATus
JUESHonable
FORMat LEVENt]?
[:DATA] :CONDition?
ENABle
INITiate :ENABle?
{:IMMediate} :OPERation
[EVENt)?
INPut :CONDitlon?
{FILTer ‘ENABIe
[LPASs] ZEMNABIe?
[STATe] :PR¥iset
[|STATe)?
:FREQuency SYSTEM
FREQuency? ERRor?
‘VERSivn?
MEASure
:FREQuency? TRIGger
JPERIcd? [:IMMediate]
PWIDth? SOURCe
NWIDth :SOURCe?

Table A-7. HP E1332A Non-SCPl Commands

CONF{ < channel >} {SENSe{ < channel >}
TOTalize PERicd
TTINTerval NPERiods
UDCount :NPERiods?
- TOTalize
DISPlay GATE
:MONitor ’ [:STATe]
:CHANRel [iSTATe]?
:CHANNe]? POLarity
[[STATe} ‘POLarity?
[:STATe]? ‘EVENt
LEVel
INPut :LEVel?
50Late SLOPe
1501 .ate? 81L.OPe?
MEASure[ < channel>]
JINTerval? >

A-8 Specifications
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Table A-8. HP E1333A SCP1-1290.0 Confirmed Commands

ABORt REALD?
FETCh? [SENSe}
:FUNCtion
CONFigure :FREQuency
FREQuency :PERiod
:PERiod ‘FREQuency
PWIDY {APPRture
NWIDth :APERture?
CONFigure? STATus
QUEStonable
FORMat JEVEN:]?
[:DATA]} :CONDition?
{ENABle
INTTiate :EMABIle?
[[IMMediate] :OPERation
[EVENL)?
INPut -CONDition?
:ATTenuation :ENABie
:ATTenuation? ENABIe?
COUPling :PREset
:COUPling?
FilTer SYS5Tem
[:LPASs] :ERRor?
[:STATe} ‘VERSon?
J:STATe]?
:IMPedance TRIGger
:IMPedance? [[IMMediate]
:SOURCe
MEASure :SOURCe?
FREQuency?
:PERiod?
PWIDth?
NWIDth?
Table A-9. HP E1333A Non-SCP! Commands
CONF| < channei >} [SENSef « thatnel > ]}
T¥alize PERiod
TINTerval NPERiods
:RATio :NPERiods?
‘RATI0
DISPlay NPERiods
:MONitor :NPERiods?
:CHANnel T Terval
CHANRCl? :NPERiods
[:STATe} NPERIods?
[:5TATe}? :EVENL
LEVel
MEASure| « channel > ] LEBVel?
TIiNTerval? 5LOPe
:RATio? SLOPe?

Specifications
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D/A Converter  The following tables apply to the HP E1328A 4 Channe! D/A Converter.
Commands

Table A-10. HP E1328A SCPI-1990.0 Confirmed Commands

CAlLibration STATus
STATe QUEStionable
STATe? CONDition?
[EVEN(]?
$YSTem ENABIe
:ERRor? ENABIe?
:VERSion? :OPERation
{CONDition?
[-EVENI(]?
(ENABle
ENABIEY
Table A-11. HP E1328A Non-SCPI Commands
CALibration SOURce
‘VOLTage VOLTage <channel >
CURRent :VOLTage < channel > 7
:CURRent < channel >
DISPlay :CURRens < channel > ?
MONitor FUNCtion < channel> 7
:CHANnel
:CHANnel?
[ STATc}
:STREE?

A-8 Specifications
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Digital /O Commands  The following tables apply to the HP E1330A Quad 8-bit Digital I/O Module.

Tabile A-12. HP E1330A SCP1-1990.0 Confirmed Commands

STATus SYSTem
:QUEStionable ‘ERRor?
«CONDition? VERSion?
FEVENI]?
:ENABlc
‘ENABIe?
{OFPERation
:CONDition?
[EVEN:]?
:ENABIe
:ENABle?
:PREsct
i
Table A-13. HP E1330A Non-SCPI Commands
DISPlay [SOURee}
:MONitor DHGital
[:STATe} TRACe
{PORT :CATalog
PORT? [:DATA]
:STRing? [{DATA}?
:DEFine
MEASare DELete
:DIGital :CONTrol < port >
DATA < port>7? POLarity
:BIT < number>? ‘POLarity?
BLOCK? {:VALue]
:FLAG <port>?7 :DATA <pont>
[:VALue]
MEMory :BIT < pumber>
:DELcte ‘TRACe
MACRo :HANDshake
‘VME :DELay
ADDRess [:MODI]
:ADDRess? {:MODE}R?
:SIZE POLarity
SIZE? :POLarity?
STATe FLAG <pont>
STATe? PCLarity
POl arity?
:HANDshake < port >
:DELay
[:MODE]
LMODET
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System Instrument
Commands
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Table A-14. System Instrument SCPL-1690.0 Confirmed Commands

ABGR: 5YSTem
BELPer
IMNTThate [:IMMediate]
[:IMMediate] :COMMuenicate
:GPIB
[SOURke} :ADDRess
PULSe :ADDRess?
COLUNt :SERial
COUND? [:RECeive]
PERI0d :BAUD
PERicd? BAUD?
BITS
STATus ‘BITS?
:QUEStionable PARIty
:CONDition? [:TYFE]
[EVEN{)? I"TYPE)?
:ENABIle :CHECK
‘ENARIe? LCHECK?
:OPERation SBITS
:CONDition? SBITS?
FEVENY? TRANsmit
‘ENABIe AUTO
ENABL? :AUTO?
:PREset :FRRor?
AIME
TRICiger STIME?
[[IMMediate] ‘DATE
SOURce DATE?
SOURce? :VERSion?
S1L.OPe vxi
:SLOPe? CONFigure
DNUMBer?

Table A-15, System instrument SCPI-1991.¢ Confirmed Commands

$YSTem SY5Tem
COMMunicate :COMMunicate
:SERiat sSERial
|:RECeive] TRANsmit
‘PACE PACE

{:{PROTocol} [:PROTocol]

{:PROTocol])? [:PROTocnl]?

"THReshold :CONT'rol
STARt :RTS
STARL? :RTS?
STOP DOITR
STOP? ‘DTR?

Table A-18. System Instrument SCPI-1992.0 Approved Commands

Y¥Xi
SELect
:CONFigure
:INFormation
ALL
‘HERarchy
ALL
LADDress?
NUMBe?
‘REGister
READ?
WRIT:
RESet?




Table A-17. System Instrument Non-SCPI Commands

DiAGnostic MEMory
AUTsart NELere
:AUTostan? ‘MACRo
:CHECksum
COMMunicate TRIGger
:SERial 'DELay
{:OWiier] {-MINimum]
[FOWNes]? i:MINimum]?
BOOT
LOLD
[:WARM] :CONPFigure
UPlcad? ‘DL ADdress?
DOWNload DEVICELADA?
INTerrup ‘DLIST?
ACT :DEVICELISt?
:SETup(n) :DEVICENUMber?
SETup(n)? READ?
:PRlority(n) ‘WRITe
‘PRIority(a)?
WATT?
JSR
CALL
DRIVer
LOAD
SLISt?
DRAM
CREate
{CREate?
=AY Ailable?
NRAM
CREate
CREate?
AV Ailable?
RDISK
:CREate
:CRYate?
(ADDRess?
PEEK
‘POKE
Table A-18. Common Commands SCP1-1590.0 Confirmed
*IDN *RCL
*RST *SAV
*TST “TRG
*CLS *DMC
*ESE “GMC?
*ESE? *PMC
*ESR *LMC?
*SRE *EMC
*SR1? *EMC?
*S18 “QOPC
*PSC *QPC?
*PSC? WAL
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Appendix B

Error Messages

Using This Appendix  This appendix shows how to read an instrument’s error queue, discusses the
types of command language-related error messages, and provides a table of all
of the System Instrument’s error messages and their probable causes.

® Recading an Instruments Error Quete ........v0vivnnen, B-1

® Error Types ..o i i e B-2

o Start-up Error Messages .. ..covivviiiiniiiiiiiiiniiiiaenn B-5
Reading an Execuling the SYST:ERR? command reads the oldest error message from the
instrument’s Error instrumcnt’s error queue and erases that error from the error queue. The

Queue SYST:ERR? command rcturns response data in the form:

< error number > " < error description string > .

Example error message; -113,"Undefined header”

Positive error numbers are specific to an instrument. Negative error numbers
are command language-related and discussed in the next section "Error
Messages". Command language-related errors also set a corresponding bit in the
Standard Event Status Register (refer to "Instrument Status” in Chapter 4 for
more information).

Example: Reading the Error  This program reads 2ll errors (one crror at a time, oldest to newest) from the
Queue  Sysicm Instrument’s error qucue. After reading each error, that error is
automatically erased from the queue. When the error queue is empty, this
program returns: +0,"No error'.

10 OPTION BASE t

20 DIM Message$|256] Create array for error message
30 REPEAT Repeat nexi 3 lines until error

number = 0

40  OUTPUT 70900;"SYST:ERR?" Reud error number & message
50  ENTER 70900,Code Message$  Enter error number & message

60  PRINT Code Message$ Print error number & message
70 UNTIL Code=0
B0 END

Error Messages B-1
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Error Types Negative etror numbers are language-related and categorized as shown below,
Positive error numbers are instrument specific and for the System Instrument
are summarized in Tabic B-2, For other instruments, refer to their own user’s
manual for a deseription of error messages.

Table B-1. Negative Error Numbers

Error Number Error Type
~199 to -100 Command Errors
299 10 -200 Execution Errors
-399 t0.-300 Device-Specific Errors
-499 to -400 Query Errors

Command Errors A command error means the instrument cannot understand or execute the
command. When a command error occurs, it sets the Command Error Bit
{bit 5) in the Event Status Register, Command errors can be caused by:

® A syntax error was detected in a received command or message. Possible
errors include a data element which violates the instrument’s listening
formats or is of the wrong type (binary, numeric, etc.) for the instrument.

® An anrecognizable command header was received. Unrecognizable
headers nclude incorrect SCP1 headers and incorrect or unimplemented
Common Commands.

® A Group Execute Trigger (GET) was entered into the input buffer inside
of 2 Common Command.

Execution Errors  An execution error indicates the instrument is incapable of doing the action or
operation requested by a command. When an execution error occurs, it sets the
Execution Ecror Bit (bit 4) in the Event Status Register. Execution errors can be
caused by the following:

® A parameter within a command is outside the limits or inconsistent with
the capabilities of an instrument.

o A valid command could not be executed because of an instrument failure
or ather condition.

Device-Specific Errors A device-specific error indicates an instrument operation did not complete,
possibly due to an abnormal hardware or firmware condition (self-test failure,
loss of calibration or configuration memory, etc.). When a device-specific error
occurs, it sets the Device-Specific Error Bit (bit 3) in the Event Status Register.,

Query Errors A query error indicates a problem has occurred in the instrument’s cutput
queue. When a query error ocours, it sets the Query Error Bit (bit 2} in the
Event Status Register. Query errors can be caused by the following:

® An attempt was made to read the instrument’s output queue when no
output was prasent or pending.
o Data in the instrument’s output queue has been lost for some reason.

B-2 Error Messages
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Table B-2. Error Messages and Causes

Errvor Messages and Causes

Code Message Cause

-101 lovalid chacaser Unrecognized character in specified parameter.

-102 Syntax error Command is missing a space or comma between
parameiers

- 103 Invalid separator Command parameter is separated by some
characier other thaa a comma.

- 104 Data type error The wrong data type (i.e. number, characlet,
string expression) was used when specifying a
parameter.

- 108 Paramezier not aflowed Parameter specified in a command which does
nol requirg one,

- 109 Missing parameier No parameter specified in the command in

| which a parameter is required.

-113 Undefined header Command header was incorrectly specified.

-123 Numeric overdlow A parameter specifies a value greater than the
rommand allows.

-128 Numeric data not atiowed A number was specified for a parameter when a
letter is required.

-131 Invalid suffix Parameter suffix incorrectly specified
(e.g. SSELCOND rather than 58 or S5EC).

-138 Suffix oot allowed Parameter suffix is specified when one is not
allowed,

- 141 Invalid character data The discrete parameter specified is not attowed
(e.g. TRIG:SOUR INT - INT is not a choice.}

-1 Expression data not allowed | A parameter other than the channel list is
enclosed in parentheses.

- 211 Trigger ignored Trgger ocourred while the Pacer is in the idle
state, or & trigger octurred from a source other
than the specificd source.

-222 Data out of range ‘The parameter vajue specified is too large or too
small.

-24 Hlegal parameter value ‘The numeric value specified is not allowed.

- 240 Hardware exror Hardware error detected during power-on gyle.
Return multimeter to Hewlett-Packard for
repair.

- 310 System error ¥ caused by *DMC, then macro memory is full.

-350 | Too meny errors The error queue is full as more than 30 errors

’ have oceured.

-410 Quety interrupted Data i not read from the cutput buffer before
another command s executed.

- 420 Query unterminated Command which generates data not able 10
finish executing due 1o a multimeter
configuration erorr.

-430 Query deadlocked Command exceution cannot continue since the
mainframe’s command input, and data output
bujfers are full. Clearing the instrument restores
control,

1500 External trigger source *Event In” signal already allocated to another

already allocated instrument such as a Switchbox.

2002 Invalid logical address A value less than @ or greater than 255 was
specified for fogical address.

2003 Invalid word uddress An 0dd address was specified for 2 16 bit read or
write. Always use even addresses for 16 bit
{word} accesses.

2005 No card at logical address A non-exstent logical address was specified with
the VXI:READ? or VXEWRITE command.

2101 Failed Device VX1 device failed its seif test.

2102 Unable to combine device Device type tan not be combined into an
instrument such as a scanning volimeter or a
switchbox.

2103 Config warning, Device 1D of device does not match list of drivers

driver not found available. Warning only.

2105 Config error 5. A24 memory | Mose A28 memory installed in the mainframe

overflow then can be configured into the available A24
memory space,

2108 Config error 8, Inaccessible A24 memory device overlaps memory space

2,
A4 memory

www.valuetronics.com
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Error Messages and Causes

Code Message Cause

2110 Config etror 19, Insufficient | Too many instruments instatled for the smount

system memory of RAM installed in the mainframe. Cannot
configure instruments. Only the system
instrument is started.

2111 Config error 11, 1nvalid A device’s logical address is not a multiple of 8
instrument address and the device is not part of 2 combined

instrument.

2113 Config error 13, 1.ogical Duplicate logical addresses set or interrupt
address or LACK switch set bypass switches set improperly. Only the system
wrong instrument is started.

2129 Config waming, Sysfail A device was asserting SYSFAIL on the
detected backplane during startup.

2130 Config error 30, Pseudo A physical device has the same ogical address as
instrument Yogical address IBASIC (240)
unavailable

2131 Config error 32, File system | Insufficient system resources o allow the
start up failed IBASIC file system to start.

2145 Config waming, Non-volatile | NVRAM was corrupted or a2 cold boot was
RAM contents fost execuled.

2148 Config waming, Driver RAM | Driver RAM was corrupted or a cold boot was
contents lost executed.

2202 Unexpected interrupt from A register based card interrupted when an
non-message based card interrupt service routine had not been sct up,

2809 Interrupt line has not been A DIAGINT:ACT or DIAGINT:RESP

set up

command was cxecuted before setting the
interrupt with DIAG:INT:SET,




Start-up Error
Messages

Start-up errors are most often generated just after the mainframe is powered-up
or re-booted (DIAG:BOOT command). If you have an HP E1301A, or an

HP E1300A with a terminal connccted to the Display Terminal Interface
(built-in RS-232 only), you can read these errors on the front pancel or terminal.
If you have an HP E1300A and no terminal, then you must access this error
information by sending the VXI:CONF:DLIS? command over HP-IB. We
recommend that users of either model include a routine at the beginning if their
application program which checks for start-up errors before the program trys to
access individual instruments. See your Installation and Getting Started Guide
for an example program.

Table B-3. Start-up Error Messages and Warnings

Start-Up Error Messages and Warnings
Code Message Cause

1 Failed Device VXI device failed iis seif test.

2 Unable 10 combine device Dlevice 1ype caa not be combined into an
instrument such as a scanning voltmeter or a
switchbox.

3 Config warning, Device ED of deviee does not match list of drivers

driver not found available. Warning only.

S Config error 3, A24 memory | More AZ4 memory installed in the mainframe
overflow than can be configured into the available A24

memory space.

8 Config errour 8, Inaccessible An A4 memory device overlaps a memaory
A24 memory space reserved by the mainframe’s operating

system.

10 Config error 18, Insufficient | Too many instruments installed for the amount
system memory of RAM instalfed in the mainframe. Cannot

configure instruments. Only the system
instrument is started.

11 Config error 11, Invalid A device's logical address is not a multiple of 8
instrument address and the device is not part of a combined

instrument.

13 Config error 13, Logical Diuplicate ogical addresses set or interrupt
address or JACK switch set bypass switches set improperly. Only the system
wrong instrument is started.

29 Config warning, Sysfail A device was asserting SYSFAIL on the
detected backplane during startup.

30 Config error 30, Fseudo A physical device has the same logical address as
instrument logical address IBASIC (240)
unavaifable

K11 Config error 32, File system | Insufficient system resources to allow the
start up faited IBASIC file system 1o start.

45 Config warning, Non-volatile | NVRAM was corrupted or a cold boot was
RAM contents Jost executed.

48 Config warning, Driver RAM | Dnver RAM was correpied or a cold boot was
contents lost executed.
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Appendix C

Connecting and Configuring a
Display Terminal

Using this Appendix This appendix shows you how 1o configure the mainframe and a supported
terminal to operate with the Display Terminal Imerface. Using the Display
Terminal Interface is discussed in Chapter 3.

@ DIVEIVIEW ...t ittt it cn et ie s st nannns C1
e Connecting a Terminal to the Maioframe .................. C-1
® Configuring a Terminal for the Manframe ................. C-3
o Configuring the Mainframe withMenus ................... C-4
Overview The basic steps to configure a terminal to operate with the mainframe are:

1. Choosing the proper cable to connect the terminal to the mainframe. The
cable connects the appropriate data and control signals from the terminal
to the mainframe.

2. Configuring the terminal’s serial interface parameters to match those of
the mainframe. The terminal and mainframe can oanly communicate with
each other when they are using the same data rate, data word width,
error checking scheme, and overall data frame width.

3. Using the terminal interface menus to configure mainframe’s serial
interface parameters. Once the terminal is communicating with the
mainframe, the terminal can be used to adjust (if necessary) the
mainframe’s scrial interface parameters for best operation.

Connecting a The casiest way to connect the terminal to the mainframe is by using
Terminal to the off-the-shelf cables which have been tested to work with your supported
Mainframe terminal. In the following figures you will find HP cables specified (by part

number) for cach of the supported terminals, If you plan to have the mainframe
far from the terminal, you may need a custom built cable. The cquivalent wiring
diagram for each cable or cable combination is also provided.

Connecting and Configuring a Display Terminal C-1
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Figure C-1 Connecting a Terminal to the Mainframe
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COHﬁgU ring a We'lt first set the terminal’s serial communication parameters {o match the

Terminal for the mainframe’s default settings. If the mainframe is new and its factory defaul

Mainframe values are still set, the terminal will be ready to use. If the settings bave been
changed and you don’t know what they are (HP E1300 with no front panel), you
will restore them to their default values.

Starting with Defaull  The mainframe leaves the factory with these default serial communication
Mainframe Settings  scttings: ‘

Baud rate; 9600

Data word width; 8 bits

Parity type; NONE

Parity checkiag, GFF

Number of stop bits; 1

Pacing; XON (for both receive and transmit)
DTR and RTS ON (signal level high)

[ 2R BN BN R N BN

If your mainframe is now, or you know these default settings are still in effect
you can go on to “Configuring the Terminal”. If you are unsure of the current
settings, continue on with the {ollowing section “Restoring the Default
Configuration”,

Restoring the Default  There is an casy way to restore the factory default settings. While the mainframe
Configuration  is performing its power-up self-test, the built-in serial interface always uses the

factory default settings listed above. With your terminal set to the default
settings, turn on the mainframe. While the mainframe is “Testing ROM”, press
and hold the CTRL key and press the R key. The mainframe will reset its stored
serial communication settings to the factory default values. It is important that
you press CTRIL-R during the “Testing ROM” portion of the self-test. The
terminal should now display "Sclect an instrument”,

Note Restoring the default serial communication settings also clears both the User
and System non-volatile RAM arcas.

Configuring the  Using your terminal owner’s manual, set the terminalP's communication
Terminal parameters to the values shown in the list above. For D'TR and RTS, set your

terminal to TR or Hardware handshake OFF. In addition, make sure your
terminal is corfigured to “Transmit Functions” or “Transmit Codes”. This
means that when you press one of the editing keys (e.g. right arrow key) the
terminal will send to the mainframe, the code which corresponds to the key. Xf
this not set properly, the cursor will appear to respond to the keys, but the
mainframe will not know that you moved the cursor.

Connecting and Configuring a Display Terminal ©-3
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Trying it

Turn on the mainframe while watching the terminal’s display. Afier the
mainframe finishes its self-test, the terminal should display "Select an
instrument”, If not, the mainframe’s communication parameters are not set to
the default values. Go back to “Restoring the Default Configuration™.

Configuring the
Mainframe with
Menus

After you have your terminal communicating with your mainframe at the default
sctiings you may want 1o change to seitings which are better for your installation,
You can make these changes to the serial interface configuration using the
Display Terminal IntecFace menus. Several of the changes you can make using
the menus will cause communication between the terminal and mainframe to be
lost. You will have to match each change in the maioframe configuration with a
corresponding change ia your terminal’s configuration. Use the following
procedure:

1. Change the maisframe configuration (sec the menu example on
page C-5).

2. Change the terminal’s configuration to match the change from step one.
Repeat steps one and two for cach desired configuration change.

Any changes you make to the mainframe configoration are only temporary (lost:
when power is removed) until you put them into non-volatile storage. To store
the current configuration, follow the menu example on page C-6.

C-4 Connecting and Configuring a Display Tetminal

www.valuetronics.com



How to Use the Serial Interface Menus

SYSTEM_B:

g TINE =)
SYSTEM_@8:
BAUD = PARITY € BITS PACE  JErSEB WACONTROL & MO
Press READ to flnd out Press SET to change
the current setting the current setting
‘\_ Z
SYSTEM_8: 4

Each SET Menu will have
iwo or more choices

SYSTEM_8:
Enter card number

SYSTEM_B:

/

il 000 A 1208 € 248 gl 96A0  JECEIEEE WS 19280 G

Enter Card Number press Return
{0 for buit-in, 1-7 for a plug-in} |

SYSTEM 0.

Enter card number
SYSTEM B
9608, by
; -~ Read the BAUD rate g4 & o BRIy 3

Enter Card Number press Return
{0 1or built-in, 1-7 for a plug-in)

The setting is now in volatile RAM storeage.
Ses the “How to Store Interface Seitings”
Mary Chart tor non-volatile storage which
maintains settings through power cycles.
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How to Store the Serial Interface Conﬁguration

SYSTEM_8:

LICORF 1672

SYSTEM_O:

w BAUD 2 PARITY & BITS g PACE [

TRECONTHOL 3 HORE__ [ RU_MENUg UTILS |

SYSTEM_8:

A STORE 2 & g KX

e MORE g G UTHLS |

|

H
E
4

E
l

SYSTEM_O:
Enter card number

| 1 I P IR M.

!
Enter Card Number press Return. Card Number O for
built-in stores settings inte non_volatile RAM. Card
Number 1-7 for HP £1324A stores settings into its on-
board EEROM)

C-6
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Appendix D

Using The DC Power Option

Chapter Contents This chapter describes the HP E1300A/E1301A Mainframe DC Power Option
and Purpose (E1300A Option 008; HP Part Number E1300-80008). This chapter contains the
following sections:

o DC Power Option Description . ... .ocviriiiininesnreaass D-1

o Connecting the Battery to the DC Power Option .......... D-2

o DC Power Option Operation ... ..o.vvrrvneiiaanaaens D-2

® Powerdown Operation ... ... vt ivciniieiaiaraaans D-2

® DC Power Option Trickle Charge Currents .. ............. D-3

® DC Power Option Specifications .. ..o D-3

® Sclecting the Trickle Charge Current/Latched Operation ... D-4

DC Power Option The DC Power Option allows you to operate the mainframe from an externally

Descr[pﬁo n connected battery without AC power connected, It also operates the mainframe
if AC power goes below the operating level. The length of operation using
battery power depends on the type of battery used. Transfer from ACto DC or
DC to AC is transparent (i.c., bumpless transfer).

When operating with AC power (i.c., normal operation), the DC Power Option
provides four selectable trickle charge currents for the externally connected
battery (see “DC Power Option Trickle Charge Currents” section below).

The DC Power Option is circuit breaker protected from over-current,
over-voltage, and reverse polarity inputs {sce Figure 6-1 for circuit breaker
location and settings). The circuit breaker is a magnetic breaker that cannot
“held set” while faults are present.

Using The DC Power Option D-1

www.valuetronics.com



Connecti ng the See Figure D-1 to connect the battery to the DC Power Option. Observe the

Batte ry to the DC correct battery polarity when connecting the battery.
Power Option
-Warning To prevent possible electric shock hazard during battery operation,

connect the HP £1300/E1301 Mainframe’s chassis terminai to earth
ground. If the ac power cord remainsg connected to the mainframe and

é is plugged into an ac power receptacle with a rellable earth ground, no
additional conrection is required.

DC Power Option Mainframe operation with AC power always takes precedeace over DC power

operation operation. With the mainframe at full power load, the power option switches to
DC power if the AC power line voltage goes below 90 Vac or 180 Vac. This is
for a maicframe power line voltage setting of 1313 Vac or 230 Vac, respectively.
if there is sufficient AC power to operate the mainframe at a given power load,
the power option switches back to AC power operation. With the mainframe at
full power load, AC operation starts at 100 V or 200 V, respectively. The above
voltage values are lower with lighter mainframe power loads.

Powerdown The mainframe has two differeat selectable powerdown operations when
Operaﬁon operating on DC power: Non Latched or Latched. The factory sets the option to

the “Non Latched” operation. Refer 10 the “Selecting the Trickle Charge
Current and Latched Switches” section in this chapter to select the “Latched”
operation, if necded. The following explains the two different operations.

1. Ner Latched Operation - ¥ the DC Power Option detects a low DC
voltage (below 10 Vdc), the mainframe turns off. 1 the DC voliage
returns ta a normal level (11 Vde to 30 Vdc), the mainframe turns on
again.

2. Latched Operation - I the DC Power Option detects a low DC voltage
{below 10 Vdc), the mainframe turns off. To turn the mainframe on, set
the DC voltage to a normal level (11 Vde to 30 Vdc) and then cycle the
mainframe's power switch off and on,

D-2 Using The DC Power Option
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BREAKER SWITCH

BREAKER SMISH IN
OPTRATING POSITION

BATTERY
CONNECTCR

DC Power Option
Trickle Charge
Currents

DC Power Option
Specifications

HP E13004/E1301A

MAINFRAME
° E
o O
Q o
< L]
] [
3 Q
e
~—
; T e CUNNECT TG ZARTH GROUMD
. —

POSITIVE NEGINE
TERMINAL BATTERY TERMINAL

Figure D-1. Connecting the External Battery

The trickle charge currents are O mA, 50 mA, 100 mA, and 200 mA. The trickle
charge keeps the battery from self-discharging when not in use. Refer (o the
“Selecting the Trickle Charge Current and Latched Switches” section below to
select the different trickle charge currents. The factory sets the trickle charge
current to 0 mA,

DC Voltage Range: Operating 10 Vdc to Overprotection trip (30 Vdc)

DC Current: 20A maximam al approximatcly 10 Vdc

DC Starting Surge Curreat: 20A at approximately 12 Vdc for 100 msec (1/2 at
24 Vdc)

AC Yoltage Range: sare as HP E1300/£1301 Mainframe

Using The DC Power Optlon D-3
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Selecting the
Trickle Charge
Current and
Latched Switches

i - ~
1 » Remove handle/rear cover screws and top cover / \
e
3

WARNING
Remove AC power before
removing the top cover

#1 Pozidriv screwdriver
#TX10 Torx driver
A\
~
2 s Set the trickle charge/latched switches
Ve T
¢ mA
NON {ATGHED 250 mA 100 mA 56 mA
wrenen |, LATCHED LaTeHED "T‘] LatCHED , LATCHED -'jg' i
200ma l 200a | EAT' D . woma | IS 0 ' o _\mg‘ 200ima ..‘0! OJ;
10 ':" .__) rooma . B0 T 00mA [ _]' 109A «m Toima “ldl ot
Styeea ,m’ Sorea 3 s I EE:] oo | RGTE l S0 l
USE & PENCIL TO SET THE SWITCHES 10 THE
APFROPRIATE POSITIONS, AS SHOWH ABDVE
- i

Figure D-2. Selecting Battery Options

B-4 Using The DC Power Option
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Appendix E

Sending Binary Data Over RS-232

About this Appendix This appendix describes the procedure for sending pure binary data over an
RS-232 interface. The formatting described is used in the
DIAG:DOWN:CHEC:MADD, DIAG:DOWN:CHEC:SADD, and
DIAG:DRIV:LOAD:CHEC commands. this appendix contains the following

main sections.

e Aboutthis Appendix .............ciiiviieennarnnraneas E-1

¢ Formatting Binary Data for RS$-232 Transmission . .......... E-1

¢ Sending BinaryDataOver RS-232 ... .. vveviiienennnns E-2
S AR
Formatting Binar The most straightforward way to send a block of data is to open the data file,

g P

Data for RS-232 read the next byte from the file, and send it to the System Instrument until you
Transmission reach the end of file. However, binary data cannot be sent to the System

Instrument as is. It must be converted into a format that will not conflict with the
special characters that the RS-232 interface recognizes. This is done by sending
only one half byte {(a nibble) at a time. To prevent this nibble from being
confused with a special character, bit 7 of the nibble is set to one. This gives all
data bytes in the block values greater than 127 so they are not confused with
ASCII characters. It also doubles the size of the file to be sent and the
transmission time for the file. Since a transmission error that required
retransmission of the entire data block would be very time consuming, a 3-bit
error code {which allows for correction of single bit errors) is added to the
transmission byte. The following format is sent for ach nibble:

Bit # 7 6 5 4 3 2 1 0
1 Correction Code Data

The error correction code is based on the nibble of data sent. The easiest way to
implement this code is to use table E-1. It is indexed based on the value of the
nibble to send out, so there are 16 elements to the table.

Sending Binary Data Over RS-232 E-t
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Table £-1. Correction Codes for RS-232 Transmission

L)ata Value Correction Code  Byte in Hex Byte in Decimal

0 0 &0y 128

1 7 Fiy 241

2 6 E2y 226

3 1 935 147

4 5 Ddy 212

5 2 Al 165

6 3 By 182

7 4 CTy 199

8 3 B8, 184

9 4 OOy 201

10 5 DAy 218

11 2 ABn 171

12 6 ECh 236

13 1 9D 157

14 g BEn 142

15 7 FFu 255
Sending Binary The RS-232 interface differs from the HP-IB interface in that there is no device
Data Over RS-232 addressing built into the interface definition, Device addressing must be done on

top of the RS-232 functions. This addressing is done throngh the same
mechanism as the terminal-based front panel, and must be done cither by the
transfer program or manually before starting the transfer program.

Setting Up the  There are two commands (SI - Select and Instrument and SA - Select Address)
Mainframe  that can be used at the "Select an Instrument” interface. The "Select an

Instrument® interface can always be reached by sending the <CTRL-D>
character {ASCIH 4) over the RS-232 line. Once thers, the System Instrument
can be reached by sending the command "SI SYSTEM" followed by a carriage
return. All output after this command will be directed to/from the System
Instrument until another < CTRL-D > is received. The following sequence will
make sure that the mainframe is set up and ready.

1. Send < CTRI-D > (ASCH 4) to get to the "Select and Instrument”
interface.

2. 8Send "ST UNKNOWN" and a carriage return to insure that the terminal
is set to dumb terminal mode,

E-2 Sending Binary Data Over RS-232
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Switchbox, 2-16
System Instrument, 2-14 - 2-15
tutorial, 2-2
Menu (terminal interface)
3-Channel Universal Counter, 3-38 - 3-39
4-Channel Counter/Totalizer, 3-36 - 3-37
Quad 8-Bit Digital Input/Quiput, 3-34
4-Channel D/A Converter, 3-33
5 1/2 Digit Multimeter, 3-32
control keys, 3-14
instrument, 3-25

keys, 3-14
Scanning Voltmeter, 3-30-3-31
Switchbox, 3-28

System Instrument, 3-26 - 3-27
tutorial, 3-3
Mode, monitor, 3-11
Mode, monitor (front panet), 2-8
Modules, unassigned, 1-4
Monitor
a Switchbox (fromt panef), 2-3
a Switchbox (terminal interface), 3-8
mode, 3-11
mode {front panel), 2-8
Multiple device drivers, 5-9

N

Non-volatile user memory, 4-7
NRAM, 5-5
:ADDRess?, 7-23
:CREate, 7-23
:CREate?, 7-24
address, 4-7
allocating a segment, 4-7
Jocating the segment, 4-7
user non-volatile memory, 4-7

O

Open and ciose channels

terminal interface, 3-8
Open and close channels (front panel), 2-5
OPERation

:CONDition?, 7-32

:ENABIe, 7-32

:ENABIe?, 7-33

EVENt)?, 7-33

DC Power Option, D-2
Optional mainframe memory, 1-1
Options

DC Power, D-1-D-4
Other Terminals, non-supporied, 3-19

www.valuetronics.com

p

Pacer, using, 4-1
Pacing data for manuoal download, 5-12
PEEK?, 7-24
POKE, 7-25
Power Down Operation, 1D-2
Powerdown Operation

DC Power Option, D-2
PRESet, 7-34
Primary HP-IB address, changing, 4-3
Programming examples, introductory, 1-4
Programming hints, 6-1
PULBe

COUNt, 7-30

COUN1?, 7-30

:PERI0d, 7-31

PERIod?, 7-31

Q

Quad 8-Bit Digitat Input/Output
Menu (front panel), 2-22
Menu (terminal interface), 3-34

Query Errors, B-2

QUEStionable, 7-34

Quick Reference, Command, 7-75

R

RDISK, 5-5

:ADDress?, 7-25

:CREate, 7.26

:CREate?, 7-26
READ?, 7-60
Reading

error messages (front panel), 2-8

error messages (terminal interface), 3-12

the Condition regisier, 6-8

the Status Byte register, 6-4

the system HP-I1B address, 3-5

the system HP-1B address (front pancl), 2-3
Reading Instrument’s Error Queue, B-1
Reading the date, 1-3
Reading the time, 1-5
Readings

retrieving from maintrame memory, 4-7

storing in mainframe memory, 4-7
Reboot the mainframe

terminal interface, 3-5
Reboot the mainframe (front panel), 2-3
Reference, Common Commands, 7-65
register

:READ?, 7-61

WRITe?, 7-62

VXEREAD?, 760
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VXL'WRIT, 7-64
Register, Status Byle, 6-4
Remote (HP-IB message), 7-74
Reset
(reboot) the mainframe (front panel), 2-3
(reboot) the mainframe (terminal interface), 3-5
a switch modale (front pancl), 2-3
a switch module (terminal interface), 3-8
Retreving data from mainframe memory, 4-7
Rignt arrow key
terminal interface, 3-i4
R5-232 Cable, 5-1

S

SA, terminal interface command, 3-21
Scan channels
{front panel), 2-5
Switchbox, terminal interface, 3-8
Scanning
Voltmeter Menu (front panel), 2-18-2-19
Voltmeter Menu (terminal interface), 3-30 - 3-31
SCPI Commands, 7-1
Format, 7-1
Reference, 74
SDC (selected deviee clear), 7-73
Secondary addresses, instrument, 14
SELect, 7-63
Select Address command (terminal interface), 3-21
Sclect Instrument command (lerminal interface), 3-21
SElect?, 7-63
Selected device clear (SDC), 7-73
Selecting
instruments, without menus, 3.21
the Switchbox (front panel), 2-5
the Switchbox (terminat interface), 3-8
Selecting the Latched Switches, D4
DC Power Option, D-4
Selecting the Trickle Charge Currents, -4
DC Power Option, D4
Separator
Command, 7-2
Serial polt (SPOLL), 7-74
Service request
enable register, 6-3
Service request enable register, 6-5
clearing, 6-5
Set or read the system HP-IB address
terminal imerface, 3-5
Set or read the system HP-JB address (front panet), 2-3
Setting the date, 1-5
Setting the time, 1-5
Shifl key
terminal interface, 3-13
Shift key (front panel), 2-11
SI, terminal interface command, 3-21
SLOPe, TRIGger:SLOPe, 7-52
SLOPe?, TRIGper:SLOPe?, 752

index-6
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SOURce subsystem, 7-30-7-31
SOURee, TRIG:SOUR, 7-52
SOURce?, TRIG:SOUR?, 7-53
Speaifications
DC Power Option, 1-3
SPOLL (serial poil), 7-74
ST, terminal interface command, 3-20
Siandard Commands for Programmable Instruments,
SCPI, 74
Swandard Event Status bits, unmasking, 6-6
Standard Event Status Register, 6-6
reading, 6-7
Standard Event Status Register (1able), 6-6
Standard Operation Status Group
Condition register, 6-7
Condition register (table), 6-8
Status Byte register, 6-3 - 6-4
Status Byte Register, reading, 64
STATus subsysiem, 7-32 - 7-34
STAT.OPER:COND?, 7-32
STAT:OPER:ENAB, 7-32
STAT:OPER:ENAB?, 7-33
STAT:OFPER[:EVEN]?, 7-33
STAT:PRES, 7-34
STAT:QUES, 7-34
Status system structure, 82
Status, clearing, 6-10
Status, system struciure, 6-2
Storing and retrieving data from mainframe memory, 4-7
Subsystem
ABORT, 74
DiAGnostic, 7-5-7-28
INiTiate, 7-29
SOURee, 7-30-7-31
STATus, 7-32-7-34
SYS8Tem, 7-35-7-50
TRIGger, 7-51-7-33
VX1, 7-54-7-64
Switchbox
close channels {front panel), 2-5
close channels (terminal interface), 3-8
display module type & description (front panel), 2-5
display module type & description (term. interface), 3-8
Menu (front panel), 2-16
Menu (terminal interface), 3-28
monitoring (front panef), 2-5
monitoring (terminal interface), 3-8
open and close channels (front panet), 2-5
open and close channels (terminal interface), 3-8
scan channels (front panel), 2-5
scan channels {terminal imerface), 3-8
selecting (front panel), 2-5
selecting (terminal interface), 3-8
Synchronizing
internal/external instruments, 4-3
Synchronizing external computer/instruments, 6-12
Syntax, Variable Command, 7-2
System lastrument, 7-1



3. Send "SI SYSTEM" and a carriage return to get the attention of the
System Instrument.

4. Send <CTRL-C> to clear the system.

5.Send ""RST" and a carriage return to put the System Instrument in a
known state.

The program must then send the binary data. This block of data should include
the command "DIAG:DOWN:CHEC" followed by the address to download to
and an TEEE 488.2 arbitrary block header. This block header can be either
definite or indefinite. The advantage of using an indefinite block header is that
you do not seed 1o know the length of the data block. The indefinite block
header is #0. With the DIAG:DOWN:CHEC command an indefinite block is
terminated with the "1" character followed by a carriage return. The "!" character
is not considered part of the block. A definite block only requires the ASCH
carriage return character as terminator. The definite block starts with #. This is
followed by a single digit that shows the number of digits in the length fickd,
which is followed by the actual length of the block, not counting the header. For
instance, a block of 1000 byies would have a definite block header of #41000.
Due to the formatting required, the size of the block when using the
DIAG:DOWN:CHEC command is twice the length of the data in bytes.

Once the block header has been sent, the actual data is sent. Since the buffer
size of the System Instrument RS-232 Interface is limited to 79 bytes, the buffer
maust be flushed (passed to an instrument parser) before it reaches 79 bytes. This
can be done by sending a carriage return. The first carriage return should be
included in the binary file after the buffer header. Sending it before this would
result in the parser determining that there are not enough parameters and
producing an error condition. Once transmission of the actual data begins, a
carriage return should be included after every 78 bytes,

NOTE The carriage returns are not considered part of the block count.

Alfter the last byte of data, there must be a carriage return to terminate the

transmission for a definite block or a ™" and carriage return for an indefinite
block.

Sending Binary Data Over R$-232 E-3
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Index

terminal interface, 3-8

| Close channcls (front panel), 2-5
Command
3-Channel Universal Counter Abbrfm&cd, 72
Menu (front panel), 2-26 - 2-27 Implied, ;"2
Menu {terminal interface), 3-38 - 3-39 éi“‘f‘“g’ 3 )
4-Channel Counter/Totafizer ;l‘ygle:algr,l 7
Menu (front panel), 2-24 - 2-25 : » T .
Menu (terminal interface), 3-36 - 3-37 Command Errors, B-2
A-Channel D/A Converter Command Quick Reference, 7-75
Menu (front panel), 2-21 Command Reference, SCP1
Menu (terminal interface), 3-33 ABOR! subsystem, 74
5 1/2 Digit Muttimeter Common Commands, 7-65
Menu (front panel), 2-20 DIAQ&OSHC subsystem, 7-5 - 7-28
Menu (terminal interface), 3-32 INITiate subsystem, 7-29
60-second menu tatorial INITiatc: IMMediate, 7-29
front panel, 2-2 SOURcee subsystem, 7-30 - 7-31
terminal interface. 3-3 SOURee:PULSe:COUNL, 7-30
DRIVer:LOAD, 7-17 SOURce:PULSe:COUNI?, 7-30
DRIVer:LOAD:CHECked, 7-17 SOURece:PULSe:PERiod, 7-31

SQURce:PULSe:PERI0d?, 7-31
STATus subsystem, 7-32-7-34
A SYSTem subsystem, 7-35 - 7-50
X SYSTem:BEEP:.IMMidiate, 7-35
Abbreviated Commands, 7-2 SYSTem:COMMunicate:GPIB:ADDRess, 7-36
ARBROR subsystem, 74 TRIGger subsystem, 7-51 - 7-53

Allocating a user memory segment, 4-7 TRIGger:DELay, 7-51
TRIGger:IMMediate, 7-52
B : TRIGger:SLOPe, 7-52
TRIGger:SLOPe?, 7-52
Back Space key TRIGger:SOURcee, 7-52
terminal interface, 3-15 TRIGger:SOURce?, 7-33
Back Space key (front panel), 2-11 : VXI subsystem, 7-34 - 7-64
BEEPer:IMMediate, 7-35 Commands
BOOT executing (front panel), 2-9
:COLD, 7-6 executing (terminal interface), 3-13
WARM, 7-7 terminal interface, 3-19
. Common Command Format, 7-1
C Common Command reference, 7-65
Common Command reference, all instruments
Cable _ “CLS, 766
RS232, 5-1 "ESE, 7-66
Caps Lock key ESE" 767
terminal interface, 3-15 :E.SR:.:, 7'67
Caps Lock key (front panel), 2-11 TIDN?, 768
Changing the primary HP-IB address, 4-3 .LRN?' 768
Clear-to-end key ‘OPC’ 769
terminal interface, 3-15 *OPC?' 7-69
Clear-to-end key (front panet), 2-11 "P SC:’ 7-69
Clearing Standard Operation Event Register Bits, 6-9 *PSC" 769
Clearing status, 6-10 ‘RCL’ 7-70
Close channels RST, 7-70

Index-1
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*SAV, 7-70
*SRE, 7-70
*SRE?, 7-71
*STB?, 7-71
*TRG, 7-71
187172, 7-711
WAL 7-T1
Common Commands functional groupings, 7-65
COMMunicate:GP1B
ADDRess, 7-36
:ADDRess?, 7.36
COMMunicate:SERial[0]
:OWNer, 7-7
OWNer?, 7.8
COMMunicaie:SERial]n)
;CONTroLDTR, 7-37
CONTrol:IDIR?, 7-38
:CONTrol:RTS, 7-38
CONTrolRTS?, 7-39
‘RECeive:BAUD, 7-39
:RECeve:BAUD?, 7-39
:RECeive:BITS, 7-40
:RECeive:BITS?, 7-40
RECene: PACE:PROTocd, 7-41
RECeive: PACEPROTo!?, 741
RECeive: PACE: THReshold:STARL, 742
RECeive: PACE THReshold: STAR?, 742
:RECeive:PACE THReshold:STOP, 743 -
:RECeive:PACE: THReshold:STOP?, 7-43
RECeive:PARIty:CHECK, 7-44
RECeive:PARIty: CHECK?, 7-44
RECeive: PARIty: TYPE, 7-44 - 7.45
RECeive: PARRY[TYPE?, 7-46
RECeive:SBITs, 7-46
:RECeive: SBITs?, 7-47
:STORe, 78
TTRANsmit AUTQ, 7-47
TRANsmitAUTQ?, 7-47
TRANsmit: PACE:PROTocol, 748
TRANsmit: PACE:PROTocol?, 7-48
COMMunicate:SERial{n] ..., 7-36
Condition register, reading, 6-8
CONFgure
‘DLADdress?, 7-54
:DNUMber?, 7-56
HIERarchy:ALL?, 7-58
‘HIERarchy?, 7-57
JNFormation: ALL?, 7-60
INFormavon?, 7-58 - 7-539
NUMBer?, 7-60
CONFigure:DLISt?, 7-35
Configuring a Terminat, C-1-C-5
Connecting 2 termipal, C-1-C-5
Connecting Battery to DC Power Option, D-2
Control keys, menu (terminal interface), 3-14
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D

Data memory, mainframe, 4-6

DATE, 748
SYST:DATE, 7
SYST:DATE?, 7-49

Date, reading or setting, 1-5

DATE?, 749

DC Power Option, I1-D-4
Connecting Batiery, D-2
Operation, -2
Power Down Operation, D-2
Selecting the Laiched switches, D-4
Tricklec Charge Currents, D-3

DC Power Option Description, D-1

DC Power Option Operation, D-2

DC Power Option Specifications, D-3

DC Power Option Trickle Charge Currents, 12-3
Selecting, D4

DCL (device clear), 7-73

Definition, instrument, 1-3

DELay, 7-51
TRIG:DELay, 7-51
TRIG:DELay?, 7-51

DELay?, 7-51

Dilete key
terminal interface, 3-14

Delete key (fromt panel), 2-11

Description
DC Power Option, D-1

Device clear (DCL), 7-73

Device Driver
manual download over HP-I1B, 5-11
manual download over RS-232, 5-11
preparing memory for downioad, 5-10

Device driver RAM, 33

Device Drivers
checking status, 5-9
Disks, 5-1
downiload praogram configuration, 5-4
downioading in HP-1B systems with HP BASIC, 5-8
downioading in HP-IB systems with IBASIC, 5.7
downloading in MS&-DOS sysiems, 5-6
downloading muliiple drivers, 5-9
cditing the configuration file, 5-4
memory configuration, 5-3

Device-Specific Errors, B-2

DIAGnostic subsysiem, 7-% - 7-28
DIAG:BOOT:COLD, 76
DIAG:BOOT:WARM, 7.7
DIAG:COMMSBER[01:OWN, 7.7
DIAG.COMM:SER[GJ:OWN?, 7-8
DIAG:COMMSBER[n]:STOR, 7-8
DIAG:DOWN:CHECSADD, 7-11-7-12
DIAG:DOWN:CHEC:MADD], 79-7-10
DIAG:DOWN:SADD, 7-14
DLAG:DOWN{MADD], 7-13



DIAG:DRAM:AVA?, 7-15 Drivers

DIAG:DRAM:CRE, 7-16 listing, 7-18
DIAG:DRIVer:LOAD, 7-17

DIAG:DRIVer: LOAD.CHEC, 7-17 E
DIAGIINT:ACT, 7-19

DIAG:INT:PRI[n], 7-21 Editing
DIAGSINT:-PRI[n}?, 7-21 VXIDLD.CFG, 5-4

DIAG:INT:RESP?, 7-22
DIAG:IN}" :SET{n]: 7-12 front panel, 2-10

DIA(::r:IT_J T:SETIn)?, 7?-2(1 , Fditing keys (terminal interface), 3-14
DIA(::N.RAM:APDR,, 7-23 Tditing:the configuration file, 54
DIAG:NRAM:CRE, 7-23 Tirror

DIAG:NRAM:CRE?, 7-24 messages, reading, 3-12
DIAG:PEEK?, 7-24 messages, reading (front panel), 2-8
DIAG:POKE, 7-25 SYST:ERR?, 7-49
DIAG:RDI§:ADD‘?, 7-25 Error Messages, B-1-B-6
DIAG:'RDIS:CRF:, 7-26 Error Queue reading, B-1
DIAG:RD!S.CRE?, 7-26 Error Types’ B2
DIAG:UPL:SADD?, 7-28 ERRor?, 7-49
DIAG:UPL{IMADDY?, 7-27 Errors
DRIVLIST:ROM?, 7-18 Command, B-2
DRI\{:LIST?, 7-18 Device-Specific, B-2
DIAGnosticDRIVer: LIST-RAM?, 7-18 Execution, B-2
DIAGnostic: DRIVer:LIST:ROM?, 7-18 Query, B-2
DIAGnostic:DRIVer, LIST?, 7-18 Exampic
Dlsplgy ; . - Storing and retrieving data from mainframe memory, 4-7
instrument information (terminal interface), 3-3 Allocating an NRAM scgment, 4-8
controlfediting keys (front panel), 2-10 Continuous pacer out signal, 4-2
instrument information (front panel), 2-3 interrupting when an error occurs, 6-11
instrument logical addresses {front pancl), 2-3 Pacing an external scanner, 4-2
instrument logical addresses (terminal interface), 3-5 reading the date, 1-5
module type & description (front panel), 2-5 reading the time, 1-5
module type & description (term. interface), 3-8 setting the date,' 1.5

DOWNtoac{ N ) setting the time, 1-5
:CHECked:SADDress, 7-11-7-12 Synchronizing an internal instrument to an external
CHECked[:MADDress}, 7-9-7-10 instrument, 4-4
:SADDress, 7-14 synchronizing computers using *OPC, 6-13
[[MADDress}, 7-13 synchronizing computers using *OPC?, 6-12
Download program, 54 Synchronizing iniernal/external instraments and the
DOWNIogd, using, 49 computer, 4-4
Downloading device drivers Using the Operation Status Group Registers, 6-9
;r::;l::rgcs‘?:‘:lg;hz-:e 51 Using UPLoad and DOWNIoad, 4-10
! é oo e Exampic: Reading Error Queue, B-1
in HP—m systems wgth HP BAbl(:, 5-8 Execu;l)ing oommfnds {front panel), 2-9
in HP-IB systems with IBASIC, 5-7 Executing commands (lerminal interface), 3-13
in MS-DOS systems, 5-6 Execution Errors, B-2
manually over HP-18, 5-11 External computer, interrupting, 6-10

manually over RS-232, 5-11 External computer/finstruments, synchronizing, 6-12
manually using hardware handshake, 5-13

manually using software handshake, 5-14
multiple device drivers, 5-9
pacing data, 5-12
preparing memory, 5-10
software handshake, 5-12
DRAM, 5-3
:AVAilable?, 7-15
:CREate, 7-16
CREate?, 7.16

Editing keys

Index-3
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F

Files: VXIDLD.CFG, 54
Format
Common Command, 7-1
SCPI Commarnd, 7-1
Front panel
features, 2-1
mepu tutorial, 2-2
menus, 2-2

G

GET (group execute trigger). 7-72
Goto local (GTL), 7-72

Group execute trigger (GET), 7-72
GTL (go wlocal), 7-72

H

Hints, programming, 6-1
How 10
display instrument information (front panel), 2-3
display instrument information (terminal interface), 3-5
displaty instrument tadd {(terminal interface), 3-5
dispiay instrument ladd{front pane!), 2-3
reset (reboot) the mainframe (front panet), 2-3
reset {reboot) the mainframe (terminal interface), 3-5
set or read the system HP-IB address, 3-5
set or read the system HP-IB address (front panel), 2-3
HP-1B message reference, 7-72

IBASIC, Users Note, 4-7
IFC (interface clear), 7.72
IMMediate
BEEP:IMM, 7-35
INITIMM, 7-29
TRIG:IMM, 7-52
Implied Commands, 7-2
1n case of difficulty
terminal interface, 3-23
In case of difficulty {front papei), 2-12
INFTiate subsystem, 7-29
Iastrument
Controt Keys (front panel), 2-11
Control Keys (termina! imterface), 3-15
definition, 1-3
logical addresses, 1-4
menus (front panet), 2-13
menus (terminat imterface), 3-25
mernus, using, 3-8
menus, using (front panel), 2-5
Instrument secondary adiresses, 1-4
Instruments, synchronizing, 4-3
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Interface clear (JFC}, 7-72
Internal/external instroments, synchronizing, 4-3
INTerrupt

:ACTivate, 7-19

:PRIority[n], 7-21

:PRIority[n]?, 7-21

‘RESPonse?, 7-22

SETupin}, 7-19

:SETup{n}?, 7-20
Interrupting external computer, 6-10
Introductory programming examples, 1-4

K

Key descriptions (front panel), 2-10
Key descriptions, General, 3.14
Keys
editing (terminal interface), 3-14
mepu (front panel), 2-10
menu (ferminal interface), 3-14
menu controf {terminal interface), 3-14

L

Left arrow key
terminal interface, 3-14

Left arrow key (front panel), 2-10

Linking Commands, 7-3

LLO (iocal lockout), 7-73

Lacal lockout (1.1.0), 7-73

Logical addresses
displaying (front panel), 2-3
displaying (terminal interface), 3-5
instrument, 1-4

Mainframe
data memory, 4-6
description, 1-1
memory, optional, 1.1
Mainframe Options
DC Power, D-1-D-4
Memory
device driver RAM, 5-3
Memaory, mainframe, 4.6
Menu
using a terminal without, 3.21
Menu (front pancl)
3-Channei Universal Counter, 2-26 - 2-27
4-Channel Counter/Totalizer, 2-24 - 2-25
Quad 8-Bit Digital Input/Qutput, 2-22
4-Chanpel D/A Converier, 2-21
5 172 Digit Multimeter, 2-20
instrument (from panef), 2-13
keys, 2-10
Scanning Voltmeter, 2-18-2-19



Menu (front panel), 2-14-2-15

Menu (terminal interface), 3-26 - 3-27
System Instrument meny, 3-5
System Instrument menu {front panet), 2-3
SYSTem subsystem, 7-35-7-50

SYST:COMM:GPIB:ADDR?, 7-36

SYST:COMM:SER[n] . REC:PAR:TYPE, 744 -7-45

SYST:COMM:SER[n}CONT:DTR, 7.37
SYST:COMM:SER[a}:CONT:DTR?, 7-38
SYST:COMM:SER[n}:CONTRTS?, 7-39
SYST:COMM:SER[n}REC:BAUD, 7-39
SYST:COMM:SER[a} RECBAUD?, 7-39
SYST:COMM:SER{n}:RECBITS, 7-40
SYST:COMM:SER]n}:REC:BITS?, 7-40
SYST:COMM:SER{a]:REC:PACE:PROT, 7-41
SYST:COMM:SER[a}REC:PACE:PROT?, 741

TRIG:SOURce?, 7-53
TRIGger subsystem, 7-51-7-53
trigger system
ABOR! subsystem, 7-4
INITiate subsystem, 7-29
TRIGger subsystem, 7-51 - 7-53
TRIGger:IMMediate, 7-52
TRIGger:SLOPe, 7-52
TRIGger:SLOPe?, 7.52

U

Unassigned modules, 14

Unmasking Standard Yivent Status bits, 6-6

Unmasking Standard Operation Event Register Bits, 6-8
1JPLoad

SYST:COMM:SSER[n}REC:PACE:THR:STAKR, 7-42
SYST:COMM:SER|{n}REC:PACE:THR:STAR?, 7-42
SYST:COMM:SSER[n} REC:PACE: THR:STOP, 743
SYST:COMM SER[n}REC:PACE THR:STOP?, 7-43

SADDress?, 7-28
[IMADDress}?, 7-27
UPLoad, using, 4-9

SYST:COMMSSER[InEREC:PAR:CHEC, 7-44
SYST:COMM:SER{nELREC:PAR:CHEC?, 7-44
SYST-:COMM:SER{n}REC:PAR[TYPE?), 7-46
SYST:COMMSER[nERECSBIT, 7-46
SYST:COMM:SER[nERECSBIT?, 747
SYST:COMMSER[nJTRAN:AUTQ, 747
SYST:COMMSSER [ TRAN:AUTO?, 7-47
SYST:COMM:SER[n}: TRAN:PACE:PROT, 7-48
SYST:COMM:SER[nL TRAN:PACEPROT?, 7-48
SYST:COMM:SERIial{nfCONT:RTS, 7-38
SYST:DATE, 748

SYST:DATE?, 7-49

SYST:ERRor?, 7-49

SYST:TIME, 7-50

SYST:TIME?, 7-50

SYST:VERS?, 7.50

T

Terminat
configuring, C-1-C-5
connecting, C-1-C5
Terminal interface
commands, 3-19
commands, 8A, 3-21
commands, Si, 3-21
commands, ST, 3-20
features, 3-2
menu tuiorial, 3-3
menus, 3-3
TIME, 7-50
SYST:TIME, 7-50
SYST:-TIME?, 7-50
Time, reading or setling, 1-5
TIME?, 7-50
Trickle Charge Currents
DC Power Option, D-3
TRIG:SOURee, 7-52

www.valuetronics.com

User memory, non-volatile, 4-7

Using
‘DOWNIoad and :UPLoad, 4-9
a lerminal without menaus, 3-21
instrument menus (from panel), 2-5
instrument menus (terminal interface), 3-8
menus, 2-2, 3.3
QOperation Status Group Registers, 6-9
Otner Terminals, 3-19
Supported Terminals, 3-16
the Pacer, 4-1

Vv

Variable Command Syntax, 7-2

VERSion?, 7.50

VX1 subsystem, 7-54 - 7-64
VXLCONFDLAD?, 7-54
VX1L:CONF:DLIS?, 7-55
VXECONF:DNUM?, 7-56
VXLECONF-HIER:ALL?, 7-58
VXLECONF-HIER?, 7-57
VXI:CONF:INFALL?, 7-60
VXUCONF:INF?, 7-58 -7-59
VXECONF.NUMB?, 7-60
VXEREAD?, 7-60
VXI:REG:READ?, 7-61
VXESEL, 763
VXISEL?, 7-63
VXEWRIT, 7-64

VX1 Subsystem, 7-62

VXIDLD.CFG, 54

w
WRITe, 7-64

Index-7



index-8

www.valuetronics.com



HEADQUARTERS OFFICES

Hthere i3 nG sales office Histed for your area, contacy one of these

headquariars olhces.

NORTH/CENTRAL AFRICA
Hewlen-Packard S.A.

7, ree du Bois~-du-Lan

CH- 1217 MEYAM 1, Switzertand
Tai 22083 1212

Tolex 27833 hmea

Gable: HEWPACKSA Geneve

ASIA

Hawleit-Packard Asia 11d.
&17F, ZE Harzour Rd.,
Wancha, HONG KONG
G.F.O 8ax 363, Hong Kong
Tel: 5-8330833

Talex. TE7S3 HPA HX
Cable. HPASIAL TD

EASTERN EUROPE
Hewlett-Fackard Ges.m.bh.
Liebigasse 3

P.O.Box 72

A-3¥222 NIENMA, Austria
Tel: (222) 2500-0

Telex: t 3 4425 HEPA A

NORTHERN EUROPE
Hewlett-Packard 8.4

V. . Hooplaan 241
P.O.Box 989

ML-1183 AG AMSTELVEEN
The Netherlands

Tsl: 26 547589

Yelox: 18 91% hpner

SOUTH EAST EUROPE
Hewiett-Packard S.A,

Worlo Trade Center

110 Avenue Louls Casaf

1215 Caintrin, GENEYA, Switzeriand
Tet. {022) 98 96 51

Telex: 272235 hpser

EASTERN USA
Hewtett-Fackard Co.

4 Choka Cherry Foad
ROCKVILLE, 840 26850
Tet: (363) 948-6370
MIDWESTERN USA
Hewlati-Packard Go.
5261 Yoliview Drive
ROLLING MEADGWS, IL 60008
Tel. (312) 255-3800
SOUTHERN USA
Hewiatt-Packard Co,
2000 South Park Place
ATLANTA, GA 30339

Tel: (404} 955-1500

WESTERN USA
Hewleit-Packard Co.

5161 Lankershim Blvd.

NORTH HOLLYWOOD, CA 91601
Tel: (818 505-5600

MEDITERRANEAN

AND RIDDLE EAST
Hewlett-Packard S.A.
Medierranzan and Migdie East
Operations

Adring Centre

32 Kifissias Ave.
Paradissos-amarousion, ATHENS
Greeoe

Ted: 682 83 11

Telex: 21-6588 HPAT GR
Cable: HEWPACKSA Athens

OTHER INTERNATIONAL
AREAS

Howtett-Packare Co.
Intercontinental Headquarters
3495 Doer Creek Rpad

PALG ALTO, CA 94204

Tai: (415) 857-1501

Telex: 034-8300

Cable: HEWPACK

www.valuetronics.com

SALES & SUPPORT OFFICES

Arranged alphabetically by country

ARGENTINA
Hewlalt-Packard Argentina S A
Mantaneses 2148/50

1428 BUENDS AIRES

Tel: 781-4039/50

Cable: HEWPACKARG

AUSTRALIA

Hewletl-Packard Ausiralia L.1d.
31-41 Joseph Street

PO Box z21

BLACKBURR, Victorig 3130

Tel: 835-28935

Telex; 31-024

Cable: HEWPARD Metbourns

Hewisls-Fackard Ausirahia Ltd.
17-23 Tolgvera Road

P.O. Box %08

MORTH RYDE, N.SW. 2113

Tel: B8B-4444

Telex: 21561

Cable: HEWPARD Sydney

AUSTRIA
Mawletl-Packard Ges.m.bh.
tiebigasse 1

P.0.Bax 72

A-1222 VIENKA

Tel. (0222) 25000

Talex: 134425 HEPA A

BELGIUM

Hewlelt-Packard Belgium S.A /MY,
Bivd de la Woluwe, 100

Woluwedat

8- 1200 BRUSSELS

Tel: {07) 762.32-00

Tebgx: 23-493 paichen bru

BRAZIL

Hewleti-Packard ¢p Brasil
1.8.C. Lida.

Alameda Ric Negre, 750
ALPHAVILLE

08400 Baruesi SP

Tet: (011} 4231311

Talex: (011 33872 HPBR-BR
Cable: HEWPACK Sao Paulo

Hewletl-Packard do Brasil

16.G. Lyda.

Praia de Botafdge 228

8* Andar-conj €14

Edificic Argentina - Ala A

22250 RIO OF JANERO, A

Tei: (021) §52-6422

Teiox: 21505 HPER-BA

Cable: HEWPACK Ric de Janeiro

CANADA

Hewletl-Packard {Canada) Lid,
11120-178th Street
EOMONTOR, Atbarta TSS 1P2
Tol: (403) 485-6666

Hewlatt-Packard (Canada) Lid.
17500 Trans Canada Highway
South Service Road
KIRKLAND, Qrrabec HBJ 2X8
Tol: (544) 897-4232

Telex: 058-21521

Hawieti-Packard {Ganada) Uid.
8877 Goreway Drive
MISSISSAUGA, Ontario LAV 1M8
Tet: (416 6785439

Telax: 0BS-8644

Hewieti-Packard {Canada) Lid.
2670 Quasnsview .

OTYAWA, Ontaric K28 8K1

Tol: {613) 620-8483

CHINA, Peopie's

Republic ol

China Hewtett-Fackard Lo., L1d.
P.0. Box 9616, Sshing

41h Floor, 2nd Walch Factory Main
Bidy.

Shuang Yu Show, Bei San Huan Road
Hai Dian District

BELING

Tel: 28-0567

Tolex: 22801 CTSHP GN

Cable: 1920 Beljing

DENMARX
Hewlell-Packard A/S
Kongevejon 25
DK-3450 BIRKEROED
Teh (02) B1-66-40
Telex: 37408 hpas di

FINLAND
Hewlett-Packard Oy
Pilspanxaliontis 17
02200 ESPOO

Tel: 00358-0-88721

Telex: 121563 HEWPA SF
FRANCE
Hewleti-Packard France
Chamin dos Mouslias
Boite Postale 162

69131 EGULLY Cedex {Lyon)
Tai; (78) 1335125

Telex: 310617F

Hewlatt-Packerd France

Parc d'ectivités du Bois Briard
Avanue du Lac

91040 EYRY Cedex

Tel. (60) 77-83-02

Telex: 692315F

Hewlstt-Packard France

Zons Industristie de Courtaboeul
Avenue des Tropigues

£1947 LES ULIS Cedex (Oraay)
Vet (89) 07-78-25

Tolux: SOOD4EF

GERMARN FEDERAL
REPUBLIC
Hewdett-Packard GmbH
Veririebszentrum Mitte
Hawlati-Packard-Strasse
D-6380 BAD HOMBURG
Tel (06172) 18-

Faxe (GE172) 361308

Herett-Packarg GrabH
Veririabszentrun Slidwest
Schickardstrasss 2
D-7030 BOBLINGER

Tel: (07021) 14:G

Fax: (07031} 14-8429

Hawtatt-Packard GmbH
Vantriebszentram Sid
Escheastrasse &
-8028 TAUFKIRCHEM
Tel {089) 51207C
Fax: (0B9} Bi207-200

GREECE

Hewletl-Packard A E,

178, Kifissins Avenue

Bth Floor

Halandri-ATHENS

Greeca

Tel: 647 1543, 6471673, 8472971
Telex: 221 288 HPHLGH

1
(2
HONG KONG
Hewlati-Packard Hong Kong, L1d.
G.P.O. Box 785
Sth Floor, Sun Mung Kai Centre
30 Harbow Road
HORG KONG
Tol: 5-83232 11
Tolox: 68678 HEWPA HX
Cable: HEWPACK HOMNG KONG

ICELAND
Hewlatt-Packard icaland
Hoeldabakka &

110 REVWIAVX

Tal: {1) 67 1000

INDIA

Biue Star 1.1d.

12 Commiurity Center
Naw Friends Cotany
NEW DELMI 110 085

" Tel: 633182, 636674

Telex: 031-61120
Cabie: BLUEFROST

INDONESIA

BERCA indonesia P.T.
P.Q.Box 2497/Jkt

Antara Bidg.. 11th Floor

Ji. thedan iderdeka Selatan 17
JAKARTAPUSAY

Tol: 343989

Talex: 46748 BERSAL 1A

IRELAND
Hewlsti-Packard Iretand 114,
82/83 Lower Leeson Strest
DUBLIN 2

Tel: 0001 608800

Telax: 30439

ISRAEL

Computation and Measurement
Systems (CMS) Lid,

13 Mased Stres!

67056

TEL-AVIV

Tel 388 383

Telex; 33562 Motit il

ITALY

Hewiatl-Packard Jtaliana S.p A
YVig G. di Vitlorio §

1-20063 CERNUSCO SUL
NAVIGLIO

{Mitanc)

Tsl: {02) 923691

Talax: 334532

Hewletl-Packard itallans §.p.A.
Viaie C. Pavess 340

<00 144 ROMA EUR

Tel: (06} 54831

Talex: B10514

JAPAN

Yok ogaws-Hewletl-Packard 118,
Chug Bidg..

4-20 Mishinakegima, 5 Chame
Yodogawa-hu

OBAKA, 532

Tel: {06) 304-6021

Telax: YHPOSA 523-3624

Yokogawn-Hewlsii-Packard L€,
25-21 Takakio-Migashi, 3 Chome
Suginami-ku TOKYD 168

Tek: (03} 331-6111

Telex: 232-2024 YHPTOK

Y okogawe-Mewlet-Packarg Ltd.
Yasuda Seimei Nishiguchi 8idg.
30-¢ Tsuruya-cheo, 3 Chome
Kanagawa-ku, YOKCHAMIA 521
Tel. (045) 312-1252



KOREA

Samsung Hewtati-Packard Co. Lid.
Dongbang Yeoeyido Building
12-161h Fioprs

361 Yeoauide-Oong
Yaungoaungpa-Ku

SEOLL

Tol 784-4565, 7842866

Telox: 25166 SAMSAN K

MALAYSBIA

Hewlets-Packard Salas (Malaysia)
Sdn. She.

ath Floor

Chung Khiaw Bank Bultding

46, Jalan Raja Laut

50350 KUALA LUMPUR

Tel: 2586555

Talex: 31011 HFSM MA

MEXICO

Hawiett-Packard de Mexko,

SA del.V

Mante Pelynyx No. 111

Lomas dr Chapultapec

11000 MEXICG, DF.

Tel: £-40-62-28. 7288, 50-25
Totex: 17.74-507 HEWPACK MEX

NETHERLANDS
Hewtett-Packard Mederland BV,
Startbaan 16

NL-1387 XR AMSTELYEEN
P.D. Box 667

NL-1130 AR AMSTELYEEN
Tel: {020) 547-69 11

Tolex: 13 216 HEFA NL
NORWAY
Hewlelt-Facxard Norge A/S
Csterndaten 16- 18

P.0. Box 34

N-1345 DESTERAAS

Tel: 0047/2/24 60 90

Telex: 76621 npriags n

PUERTOQ RICO
Hewlel-$ackard Puarto Rico
101 Muioz Rivera Ay

Esu. Calte Ochas

HATO REY, Puarte Rica 00318
Tak (R09) 7547800

SAUD! ARABIA

Moders Electranics Establishment
Hewett-Fackard Division

P.O. Box 1228

Redec Plaza, 6th Flpor

JEDDAA

Tol: £44 96 28

Telex: 4027 12 FARNAS 5S4
Cabile: ELECTA JEDDAH

SINGAPORE

SPAIN

Hewlett-Packard Egpadioln, S.A.
Cnia. defa Coruta. Km. 18, 400
Las Rozas

E-MADRID

Tet {1} 837.00.11

Tebex: 23515 HPE

SWEDEN
Hewlett-Packard Sverige AB
Skatholtsgatan 5, Kista

Box 19

$-16393 SPANGA

Tel: (08} 750-2000

Telex: (854) 17886

Telolax: {08} 7527781

SWITZERLARD
Hiwlptt-Packard {Schwelz) AG
7, 1ué du Bois-tu-Lan

Case postale 365

CH-1217 MEYRSS §

Tal: (0041) 22-83-13-14

Telex: 27333 HPAG CH

TAIWAN

Hewlett-Packard Taiwan Lid.

8th Floor, Hewlett-Fackard Building
237 Fu Haing North Koad

TAPE!

Tal: 102) 712.0404

Tolex; 24428 HEWPACK
Cable:HEWPACK Taipsi

TURKEY

Teknim Company Lid.
Iren Candasi No. 7
Karaklidere

ANKARA

Tel 275800

Telex: 42135 TKMNM TR

UNITED KINGOOM

ENGLAND
Hewleti-Packard Ltd,
Heathslds Park Ased
Cheadie Haath
BTOCKPORY
Cheshire

SK3 OR&

Tal 081-428-0825
Telex: BBEGES

Hewioh-Paskars Lid.

King Strest Lane

Winnersh, WOKINGHAN

Berkshire RG11 5AR

Tk 0734 784774

Telax: 847178
SCOTLAND
Hewlsti-Packasd 114,
SOUTH GUEENSFERRY
Wast Lothian, £+30 876G

Hewlstl-Packard Singapore (Sales) o1 03123, 1188

Pte. Lig.

#08-00 Incheape House
450-2 Aigxandra Road
Alexangra £.0. Sox 58
BINGAPORE, 115

Tel: 4731788

Telax: 34208 HPEGS0 KS
Cable: HEWPACK, Singapore

SOUTH AFRICA
Hewloit-Packard So Africa (Pty } L1d,
% Eastarn Sendce Road

Easigaie Bt 3

SAMDYON 2134

Tel 802-5111, 802-5128

Tolax: 4-20877 SA

Cable: HEWPACK Jdohannesburg

Talex. 12682
UNITED STATES

Algbama
Howlent-Packsro Ca.
420 Wyan Drive
HUNTBYILLE, AL 35805
Tel: {205) 830-2000
Arizona
Hewleit-Packard Go.
8020 Poirds Pariowsy Wt
PHOEWIX, AZ B5DA4
Tl (802; 273-3000
Cattfornta
Hewialt-Peckard Co,
1421 3. Manhatten Ay,
FULLERTON, CA 92431
Tol: (714} 968-8700
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Arranged alphabetically by country
(D) ]

Howiett-Packard Co.

5651 West Manchester Ave,
LOS ANGELES, CA 30045
Tsk (213) 3372000

Talex: 910-325-8608

Mewlett-Fackard Co.
9606 Asro Drive

BAN DIEGO, CA 52123
Tel: {§19) 2793200

Hewlan-Packard Co.
3G03 Scott Boviwvarg
BAMTA CLARA, CA 95054
Tel: {408) 988-7908
Talox: 310-338-0556

Colorado
Hewtatt-Packard Co.

24 Inverness Place, Sast
ENGLEWDOB, CO 80112
Tel: (303} 649-5000

Connsctiout
Hewlsti-Packarg Ca.

47 Barnes Industrig! Road South
WALLINGFORD, CT 08492

Tot: {203} 255-7801

Florida

Hewteti-Packard Go,

2801 NW. 520 Strast

FORT LAUDERBALE, L 37309
Ted: {305} 973-2600

Howlatt-Fackard Co.
8177 Lane Elenor Drive
ORLAMDG, FL. 32609
Teh: (305} 859-2560
Georgia
Hawletl-Packard Co.
2000 South Park Plase
ATLANTA, GA 3033¢
Tel: (404) 955- 1500
Tolox: £10-765-4895
{ilinois
Hewlat!-Packard Co.
5201 Toilview Drive
ROLUNG MEADOWS, it 60008
Tal (212) 255-9800
Telex: 910-587-1066
indiana
Hawlett-Packard Co.
11911 N. Meridian 51,
CARMEL, 4 46032

Tel: (3117} 8444100
Lovisiana
Hewtatt-Packard Co.
160 James Drive East
ST.ROSE, LA 70087
P.0. Box 1448
KEMNER, LA 70X63
Tal: {504) 467-41G0
Maryland
Hewlstt-Packard Go.
3701 Koppers Stroet
BALTIMORE, MD 21227
Tel: (301} 644.5800
Telax: 710-882- 1943

Hewletl-Packard Co.

2 Choke Cherry Road
ROCKVILLE, MD 20830
Tol: (301 9486370
Massachuseits
Mawieti-Packars Ca.
1776 Minuteman Boud
AMDOVER, MA DIS10
Tek (817) €82- 1500

Michigan

Hewlent-Packard Co.

38550 Orchard Hill Plece Drive
ROV, Mt 48050

Tl (313} 349-3200
Minnesota
Hewileti-Packerd To.

2025 W. Larpenmaur Ava,

8T. PAUL, MN 551713

Tel: (§12) 644-1100
Mizaouri

Hawleh-Peckard Cc.

1001 €. Wist Terraca Sutte 20
KANBAS CITY, MO 641313388
Tol: (816) 941-04 1%

Hewbstt-Packsrd Ca.
13001 Holisnbsrg Eirive
BAIDGETON, MO 83044
Tal: (314) 344-5100
New Jarsey
Hewlott-Packard Co.
120 W. Century Road
PARAMUS, N.) 07655
Tal: {201) 265-5000

New Mexico
Hewiett-Packard Co

7801 Jefterson N.E,
ALBUGUERGUE, NM 37308
Tel: (505) 823-6100

New York
Hewuett-Packarg Co.
9500 Main Street
CLAREMCE, NY 14031
Tal: (716} 759-8621

Hewlatt-Packard Co,
764t Hanry Ctay Btvd.
LI/ERPOOL, NY 13088
Tel. {315) 451-1820

Mewlstt-Packard Co.

3 Crossways Park Wost
WOODBURY, NY 11797
Tal: {516) 682-7600

North Caroling
Hewlett-Packard Go
3605 Roanne Way
GREEMSBORQ, NC 27420
Tel: {319) 852-1800

Ohio
Hewttt-Packard Co.
15885 Spragus foag
CLEVELAMD, OH 13138
Tal: {216} 243-7300

Hewlott-Packard Go.
908G Springboro Pika
MHAMISBURG, OH 45342
Tal: {513} 433-2223

Hewigti-Packard Co.
875 Brooksedye Blvd,
WESTERVILLE, OM 43081
Tel: (§14) B91-3344

Qkiahoma
Hewlatt-Packarg Co,

3525 H.W. 56th St

Suite C- 106

OKLAHOMA CITY, OK 73112
Tel: {405) 846-9430

Oregen
Hewlstt-Packard Co.
9255 8. W. Plonesr Court
WILBOMYILLE, OR 87070
Yei: {503) 6E2-8600

Pennsylvania

Hewlstt-Packardg Co,
111 Zeta Drive
PITTSBURGH, P4 15238
Tel:1412) 182-0400

Hawlsti-Packard Co.
2750 Monroe Boulavard
VALLEY FORGE, A 19482
Tat: {215) 666-9G00

Texas
Hawistt-Packard Co.
1826-P Kramer Lana
AUSTIN, TX 78756
Tel: (512} 8356771

Hewtett-Packard Co.
10535 Harwin Drive
ROUSTON, TX 77038
Teal: (713) 776-6400

Hawiett-Packard Co.
930 E. Campbell Ad,
RICHARDSON, TX 75081
Tel: (214) 231-8101

Hewisti-Packerd Ca.

1020 Central Parkwsy Sowih
BAN ANTONID, TX 78232

Tel {512) 494-9336

Utah

Hewielt-Packard Co.

3530 W. 2100 South St.
SALT LAKE CITY, UT 84118
Tel: (B01; 974-1709

Viginia
Howlatl-Packard Co.
4305 Cox Road

GLEM ALLEN, VA 23080
Tel: (804) 747-7750

Washington
Hewlett-Packard Co.
15815 S.E. 27h Stroet
BELLEVUE, WA 88006
Tal: (206; 643-4000

Wisconsin
Hewlolt-Packard Co.
275 N. Corporate Dy,
ERCOKFIELD, Wi 53005
Tel: (414} 794-8800

YENEZUELA

Hewlatt-Fackard da Vanezuets & A.
3A Transversat Los Ruices Norle
Edificio Segre 2 & 3

Apartado 50933

CARACAS 1050

Tal: (582} 239-4133

Telex: 251046 HEWPAGK

YUGOSLAVIA
Do Hermes

General Zdanove 4
YU- 11006 BEQGRAD
Tel: {011) 342 641
Tolox: 11433



